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The purpose of this group of pictures, selected from Technical Bulletin No.
129, "Flow of Water in Drainage Channels' by C. E. Ramser, is to illustrate
the wide range of the roughness coefficient "'n" of Manning's formula for chan-
nel valocities related to actual channel conditions. Study of the pictures and
information shown should assist in selecting realistic values of "a'" for both
present and future constructed channels.

The pictures usually were taken when the channels were at low flows so that
the channel condition could be seen.

The tables show several measured values for the channels at different depths
of flow. In most cases the pictures were not taken at the same time of the
measurements.

The ''n'' values shown in the tables under the pictures were calculated by using
the measured values of slope, hydraulic radius, and discharge in the Kutter
formula for velocity. The calculated ''n" values would have been slightly less
had the measured values been substituted in the Manning formula. Many engi-

neers use the same "n" value of either formula.

When the hydraulic radius ''r'" is 3.28, the same ''n'' value used in the two
formulae will give the same value for the velocity. When '"r' is less than
3.28, the velocity calculated by the Manning formula will be slightly greater
than if calculated by the Kutter formula. When ''r'" is greater than 3.28, the
velocity calculated by the Manning formula will be slightly less than if calcu-
lated by the Kutter formula,

For all practical purposes, the ''n' values calculated by Kutter's formula may
be considered to be the same for Manning's formula.

The velocity determined by Manning's formula varies inversely as the value of
"n", This factor affects the velocity more than any other factor and its value
depends entirely upon channel characteristics which are evaluated generally
only by observation. Therefore, it is important that the observers who select
these factors have some basis for evaluation, These pictures should aid in

making a selection of the '"n'"' value.

The following should be considered carefully in estimating the value of '"n'' for

a channel:

1. The material through which the channel will be constructed, such as
earth, rock, gravel, etc,

2. Surface irregularity of the sides and bottom of the channel.

3, Variations of successive cross sections in size and shape.



4. Obstructions which may remain in the channel and affect the channel
flow.

5. Vegetation effects should be carefully assessed.
6. Channel meandering must also be considered.

For a discussion of the above points, please refer to Supplement B of the
Engineering Handbook - Hydraulics - Section 5, attached.



Kaskaskia Mutual Dredged Channel near Bondville, Illinois. Approximate bottom

width 10 feet. Picture taken April 1925,

|
Aver- ‘ Coeffi-
Aver- | Aver- Mean ,
. age ! s Mean Slope ¢f |cient of
Datecot obser- magxi— age Dis- 82¢ | Yelge- | 4 0¥ w;)t,c;ar rough- Deseription of channel
vation mum |Surface; charge | cross | Tg. draulic| S5h. | hess
Jepth width section radius p
Feb. 7,1925 21 16.5 219 246 | 0.89 1.36 | 0.000473 | 0.040 | Course, siraight; 330 feet long. Cross section, some variation in shape; for
Mar. 16, 1925 3.0 18. 9 45. 5 3.6 | 118 180 | 000424 . 039 variation in size, see Figure 20, (3. Side siopes, rather irreguier. Bofiom,
Mar, 29, 1924 5.3 27.6 106.7 92,8 | 1.15 3.00 | .000367 .051 rather irregular. Soil, lower part, black ¢lay; upper part, dark-gray silty
Feb. 25,1926 5.7 2.6 1907 | 108.7 .85 3.19 1, 00D3B4 . BT clay loam. Condition, Dadly obstrueted by trees 1 fo 6 inches in diam-
1 eter on side slopes and edges of bottom; some weeds but practically ne
f grass; no foliage. Constructed, 1902; cleared, about 1910, (Pl 27,
| and fig. 19, G.}
1
Aug, 24,1924 4.1 23.0 47,1 6407 105 2.50 ) 0.000484 | 0.036 | Condifion, as descrihed above, but with summer foliage, and water wead
June 6,1924 4.4 24,1 72.2 7L9| 100 2,66 ; . 000409 . 056 on bottom slong one-tenth of eourse.
_____ do._._.._ 50 26.8 85. 8 88,1 W97 2,95 .000373 . 060
Aug. 21,1924 6.1 30.9 120,41 116.6 | 1.03 3.36 | . GO0427 . 667
Aug. 20,1924 8.4 41,0 206. 1 200.3 | 1.03 4.35 | . 000536 . 0G4
I

Kaskaskia Mutual Dredged Channel near Bondville,

width 10 feet. Picture taken July 1927.

Dlineis., Approximate bottom

‘ \

Aver- - Coeffi-

Date of ohser- | 98¢ Aa:' e | Dis Aa‘xtz%r- i Mean L;{li?-n Slape of | clent of it
vation maxi- % ) S veloo drauli water |rough- Description of channel

mum | 5YF a%e cherge crgsl ity r%l‘-l 0. gurface | ness

depth widt. section radius : ™
Sept. 28, 1026 l 4.3 23,8 48.0 68.8 | 0.70 2,58 | 0.0006¢5 | 0.087 : Course, nearly straight; 330 feet long, Cvoss section, some variation in
Sept. 9,1926 . 7.5 34.3 111. 5| 157.8 LTl 4.05 | 000398 [paly] shape; for variation in gize, see Figure 20, F.
QOct.  2,1926 ; 8.0 36.6 1323 | 176.4 .75 4.24 | 000408 1| Side slopes, irregular. RBotfom, irregular. Soil, lower part, black clay;
_____ do._ gg 40.0 | 160.6 | 200.9 [ - 80 4,43 | 000421 . 109 upper part, dark-gray silty clay loam. Condifion, badly obstructed by

- e , [ —

! Average maximum depth at bankful stage.

trees 2 to 12 inches in diameter covering side slopes, except intervals
ageregating half length of right bank oceupied by large weads and bushy
willows; no foliage. Constructed, 1902; cleared, about 1910,

Condition, as in summer of 1824, but worse. (PL 27, B.)



Kaskaskia Mutual Dredged Channel near Bondville, Illinois. Approximate bottom
width 10 feet. Picture taken April 1925.

Aver- Coefii-
Dateof obiser- | age | 7€ | Dis. | AT Slope of | clent of
vation maxi- age charge age i - . water rough- Description of channet
surface Cross draulic
mim dth : tion A surface ness
! depth widt . sec 7
Feb, 7,1925 2.4 181 219 2.8 0.000527 | 0.054 | Course, nearly straight; 330 feet long. Cross secfior, some variation in
shape; for variation in sire, see Figure 20, F.
Mar. 16, 1925 3.3 19.8 45.5 46.1 209 | .000503 .052 | Side slopes, irregular. Bottomn, irregular. Soil, lower part, biack clay;
Feb. 25, 1826 6.1 2.3 100.7 | 114.8 .44 | 000397 077 upper part, dark-gray silty clay loam. Condition, badly obstructed by
trees 2 to 12 inches in diameter covering side s]opes except intervals
ageregating half length of right bank occupied by large weeds and bushy
willows; no foliage. Constructed, 1902; cleared, about 1910. (PL 27, A
and fig. 19, F.}
| ) |
Aug. §, 1924 4.4 24.0 g7.1 L0 0. 000591 | (.070 | Condition, as described above, but with summer foliage, and three-fourths
June 6, 1924 4,8 251 72.2 79.9 - i, 000600 LG72 of length of boftom covered with short weeds.
_____ do.....__ 8.4 26.9 85.6 96.5 ¢ £ 000424 074
Aug. 21,1924 6.4 30. 5 120. 4 124. 8 - D047 080
Aug, ZU, 1924 B8 40,8 206. 1 07,4 - . Q00503 087

Old Town Creek Dredged Channel near Tupelo, Mississippi. Approximate bottom

width 10 feet.

Picture taken 1914.

Aver- Coeffi-
Aver- Aver- &l ¢ 1 gient of
: Date of obser- | _B28€, age Dis- age v ope oL | tlen D_ et
i vation . |surface| charge | cross draulic| Jvater  roush Description of channel
i Jepth | Width section | "a
Mar. 5 1914 4.0 19.5 45.0 50.0 | 0.40 2.28.| 0.000358 | 0.052 [ Course, straight; 1,224 feet long. Cross section, slight and gradusl varia-
Mar. 20,1514 | 4.3 20.0 59.7| 58,0 103 243| 000350 | .047 | “ijong'in shape; for variation i size, see fig. 2, A. Side siopes, right side
Apr. 17,1614 | 4.65] 2.0 70| 60.4| 1200 2355| L0037 041' Ireouler left side very irreguiar. Boftom, irregular and aneven. Soi,
Apr. 91914 | 53 22.2 105. 4 M2 l4az) 285 000292 085 | yaries from black waxy clay at top to vellow clay at bottom. Condition,
Apr. 31514 6.4 2.0 120.0 80.0 | 1.50 2 99 - 000312 <035 | right side siope and part of bottom practically covered with small sap-
Apr. 13,1914 | 6.6 26. 4 18517 107,00 173 | 3.37) 000201 .032| |ipgg hrush, and cane, occasional prowths of vegetation on other side
Mar. 26,1914 6.7 26, 5 218.2 | 110.2| 1,98 3.42 1 _DO0305 . 030 siopes. C’om‘trmted Dee. 1907,
Mar. 12,1914 7.1 275 240. 0 126.6 © 2.00 3.53 L 0290 029
Mar. 26 1914+ 7.1 276 242.4 120,00 202 3.58 . 006279 029
____________ 7.4 28,0 260, 4 1270 2.06 3.69 . 000267 .G29
-‘I}IDT 12 ig}i 1515‘13 %‘32 ’3:%3% ééé’g gé_g ?, 93 %gzazé ggg Description of channel practically the same as the above, except for re-
ay o, . I s - - o . ' marks under Condition.
Mar. 30,1614 } 12.4 0.7 S15.6 | 255! 2.76| 595 000268 -030  condition, all brush, vegetation, and obstructions to flow were cleared
May 61914 ° 12.7 4.0 882.2 | 307.4 | 2.87 | 606 000346 -033 | “from the course of channel and for 500 feet above the upper end of the
--------------- AREAN --m-mssslsssesisnnslememo--l gourse, and for the same distance below the lower end, (PI I, B.)

1 Average maximum depth at bankful siage.



Mud Creek Dredged Channel near Tupelo, Mississippi. Approximate bottom

width 10 feet. Picture taken 1913.
| v |
Aver- ; I Coeffi-
Aver- Aver- | Mean :
| age : Mean Slope of | clentof
Datgac%fi ggser maxi- ‘su;;?sce cglfée o }vgloc- drgiiic water | rough- Description of channel
‘ d;gﬁ; U widih Isectlon ¥ | radips | Surface eSS
| Apr. 11,1814 2.8 | 185 5.8 40.0 ¢+ 1.37 L8 10.000200 | 0.027 | Coxrse, straight; 1,194 feetlong.  Cross section, very little variation in shape;
feedol 2.8 | 19.3 : (51 W8] 43.0 Ly LG . 000305 L0027 for variatinn in size sce fig. 2, B. Side sfvpes, quite regular. Botfom,
CApr. 794 29 ¢ 18.51 4.8 43,2  1L.30 19 L DOo30s .026 even and regular. Soif, sandy, wazlike clay. Condition, newly dredged
tApr. 59,1914 32 205 4.9 477 L3 21 000310 .027 channel; no vegetation or obstructions of any sort in channel. Coa-
P Apr. 51914 3.8 ¢ 220 113.0 375 0 200 2.3 L (0301 .02z strueted, Jupuary, 1913, (PL 1, C and fig. 1, B.)
‘ Mar, 28,1914 4.0 | 226 125.000 6LOY 208 23 . 000348 L025
| Miar, 26,1914 § 4.1 ° 228 1I30.2 ) 6826 2.08 2.6 . 000336 025
_____ do_______., &9 . 247 2.7 BR0) 219 2.9 . 000321 025
Nar, 27, 1914 | 1951 oag 1991 .50 228 2.9 . 600349 J025
Apr. 51014 I 5g 24.0 208. 4 GO 226, 3.0 . (000340 025
| May 5, 1914 §.9 32.5 7628 2250 339 6.3 . 000364 026
Mar. 29, 1914 10. 65 345 9.0 2325 3581 5.6 . 00037 026
di 10,70 M5 914.4 ° 254.00 360 | 5.6 L 000393 L0286
LI < S JU | __________________________

1 Average maximum depth at bankful stage.

Dredged Ditch No. 18 of Cypress Creek Drainage District near Arkansas City,

Arkansas. Approximate bottom width 10 feet.

Picture taken March 1925.

! :
Aver- ! _ ‘ | Coefli-
. Aver- Aver- | Mean [
Dateofobser-) ¥ | age . Dis- age 13533 by S\I??:Preel? f ‘ermt? f Description of channel
vation muu‘} surfacez charge | cross | ity drillullc surfaee | ?}'gs' iption o e
" width ¢ se¢tion | radius
depih E | | ! P
. | - t ! —
Feb, 21,1925 3.0 22,7 22.0 446.5 ° 0.47 191 | 0.000124 | 0,049 } Course, straight; 810 feet long. Cross section, guite uniform ir: shape; for
Slar. 15,1925 ¢ 4.5 30,4 55, 2 83,0 h] 2. 61  BO0L51 . 051 variation in size, see fig. 18, B. Side slopes, irregular and uneven. Bot-
Feh. 18,1425 47 34 61.1 93.0 .66 2,75 | .000104 .044 tom, irregular and uneven. Soil, heavy silty clay.  Condition, practically
Mar. 22,1025 ! 551 344 86.7 ¢ 1180, .73 3.21 | .000116 . 048 entize section filled with large sized growth of trees consisting principally
jau. 53 }ggs . g..-T; i ig? }Qg.l © 1567 . .80 3.70 %}[ﬁ)g .856 gf willows and cottonwoods. Constructed, June, 1918, (PL 17, B and
an. 27, 5 LT ) 08.6 0 1625 .67 375 . 109 057 g. 14, B.)
Aar. L': 1925 81 #5 230.6 | 214.5 i 1,08 4,42 1+ 000317 068 ’
Dee. 17,1925 H 81, 455 170,07 | 225.5 ¢ .75 4. 33 LQD0LTE N
Dee. 15,1825 1 8.6 | 487 216.4 | 26601 81| 4.099] 000200 099 i




Ditch No. 1 of Little River Drainage District near Chaffee, Missouri. Approximate
bottom width 10 feet. Picture taken April 1923,

I
; Aver- Coeffi-
_ Date of obser- | 888 Aavg‘:ér Dis- Aa?;:r Mean Mea_n Slape of | clent of .
vation Ei’g surface | charge | cross | Vel | drantic Sﬁf};&, rcggsl;a- Description of chaunel
depth width : section radius -
Jan. 26,1923 3.2 17.7 26,6 300 0.68 2.00 (0. 000058 0.025 | Course, straight; 800 feet long, Cross section, very little variation in shape;
Jan, 25,1923 3.8 i8. 4 346 45.1 .77 2.18 | , 000070 .026 for variation in size, see fipure 18, D.  Side slopes, quite Tegulae. Eottom,
Mar. 6,1923 3.8 18.2 43.6 50.7 .87 2.34 | 000088 .02 fairly regular. Sei/, dark, heavy, tenacious clay. Condition, newly
Jan. 24,1923 4.3 21.0 57.9 B2.6 .92 2. 64 | . O0DOSO 027 cleared channel, practically no vegetation. Constructed, December, 1914,
Apr. 13,1923 5.2 2.2 0L 6 78.8| L16 3.0% | . 000108 .08 {PL. 21, B and fig. 17, D.)
Jan. 23,1923 5.8 25.2 91.9 93.8 .98 3.28 | . 000069 L028
Jan. 31,1923 8.4 26.7 140.% | 107.8 1.31 3.67 | . 000110 _029
Mar. 13,1923 6.8 8.2 148.2 4 1218 1.22 3.97 | . 000096 . 029
Feb. 3,1923 7.8 30.2 18421 1433 1.29 4,06 | . 000109 . 031
Jan, 22,1923 7.7 30.4 182.1 146.3 1,24 410 |. .031
Mar. 12,1923 7.8 30.5 220.1 148, 2 1.49 4,13 | 000144 031
Feb. 1,1923 7.9 30.8 230.8 152, 8 1.51 4,21 | . 000139 . 031
Jan. 21,1923 8.0 310G 228.0 | 1585.5 | 1.47 4.26 ', 000128 031

Ditch No. 1 of Little River Drainage District near Chaffee, Missouri. Approximate

bottom width 10 feet.

Picture taken December 1925.

Aver- ‘ Coeffi- l
Date of obser- e Aa“'ér' Dis- Av%r- Mean I\}IIBE.-I] Slope of | elent of ! e .
A maxi- | 98 880 | veloe | . water | rough- Description of channel
vation mum ;Surisce | charge | cross | ToCT dramlic| St T oo
depth ’ width sectionl ¥ | radius "
| __

Course, straight; 800 feet long. Cross section, very little variation in shape;
for variation in size, see figure 18, D. Side slopes, quite regular.  Boftom,
fairly regular. Seil, dark, heavy, tenacious clay, Condition, newly
cleared channel, practically no vegetation, Constructed, December, 1914.

! Nowv. 20,1925 115.0 | 0.71 3.68 27.2 | 0.069 | Same channel as above with about 2 years’ growth of willows. (P1.21,C.)
i Nov. 28, 19% 136. 5 .73 3.98 26.4 073

1 Aversge maximum depth at bankful stage,



Allen Creek Dredged Channel near Missouri Valley, Iowa. Approximate bottom

width 15 feet,

Picture taken 1917.

Dresceription of channel

i : : ]
Aver- ‘ | i : { Coeffi-
Aver- Aver- |, Mean [
Date of obser- | H?g?,_ I age Dis- | age i‘\_fIfar}‘ hy- | Slope of cmn[.]?f
vation mlaﬁlll isurface: charge . eross | ?t.i‘e , draulic | :‘g?fgge r%%gés'
depth width | isectmni ' radiug n
' | ‘ -
: i
i Second- Fi. per
Feet Feel fret Sq. ft. ; sec. | Feet |
June 4, 1917 .1 423 930. 8 982 4740 430 0. 0002347 0.014
..... do...__.. T3 424 8371 1974 2241 432 1, 0002302 .014
_______________ VB0 |
i
|
i !
! i
; ' | .
! ‘ | '

Course, straight: 794 feet long. Cross secfion, practically nmo variation in
shape; for variation ir size, see fig. 9, A. Side slopes, smooth and regular.
Bottom, even and regular. Sedf, heavy, dark, silty loam. Conrdition,
practically ne vegetation in channel; bottom covered with 14 to 1 foot of
mud; sides covered with silt of slimy and slippery nature which was no
doubt principally responsible for low value of n.  Construcled, summer of
1816. (Pl 11, A and fig. 8, A)

L Average maximum depth at bankful stage,

The perimeter of the channel was coated with slippery mud.

Pigeon Creek Dredged Channel near Cresent, Iowa. Approximate bottom width

15 feet. Picture taken in 1917.
Aver- ! | Coeffi-
Aver- ¢ Aver- | Mean :
Datestobser- | B8 | ege | Dis | oage MR hy. | SORE0l Conof Description of channel
vaticn mom | Sarface | charge | cross "ityc draulic| S %ofs:.s eseription of ehanne
dapth width l section ' radius p
| : |
| June 6, 1817 1IL7 . 4835 Le%.1; 3208 ‘ 5. 11 618 | 0.000642 | 0.025 | Course, suraight; 858 feet long.  Cross section, slight variation in shape; for
,,,,,,,,,,,,, ;_! L variation in size, see flig. 9, D. Side slopey, left side fairly regular; right
June 6, 1017 ! 12.4: 538 | 20471 3637 5.63 6.12 | .o00421 ¢ 022 side rough and frregular, Botiom, slightly Irregular. Seif, heavy, dark,
i ‘ : siity loam, Condifion, very little vegetation in channel. bottom cavered
! ! | | with %% fo 1 foot of mud; sides coated with slippery silt, Constructed,
! | 1907, (PL. 12, A and Fig. 8. Dy

! Average maximumn depth at bankful stage.



Kaskaskia River Dredged Channel near Sadorus, Illinois. Approximate bottom

width 15 feet.

Picture taken May 1926.

P Aver- - i Coefli-
] Avers Aver- Mean :
I 2 : Mean . Slope of | cient of
Date of obser- e | B Dis- B8 | Yalge-| BT water rough- Description of channel
vation oo isurface| charge | eross gy draulie | o rete | ness
depth | width section radius py
' Jan. 18,1926 5.2 3.6 249.1 | 130.6) L9 3.15 | 0.000383 | 0.033 | Course, crooked; 600 feet long. Cress section, considerable variation in
| Feb. 26,1926 6.2 43.0 321.0 | 169,5] 1.8% 3.58 | . 000485 LMl shape; for variation in size, see fig. 20, I1. Side siopes, very irregular and
| Feb, 25,1926 7.1 47.1 415.6 | 210.01 1.98 4.04 | . (000615 L 044 aneven. Boftom, falrly even and regular. Sedl, lower part, light bluish
CADr. 7,192 7.6 462 454.4 | 236.8 | L9211 4.35| .000463 | -046| gray clay, which is hard, waxy, and slippery at the bottorl: Upper part,
gray silt loam, Condition, very young growth and stnbule on upper part
of slopes, none on lower part; channel cleared in September, 1925, Con-
i structed, 1907; vegetation cut about every 2 years. (PL 26, Cand fig18, H.)
June 12,1928 28| 256 70.7| &6.2] 1.26| 2.02 33.6 | 0.030 | Condition, left slope covered with weeds, right slope with willows, except
Sept. 17,1926 3.2 26.8 §3.8 66.8 ] 1.04 2,28 44. 4 .037 near bottem.
Sept. 7,1926 4.2 31.5 99,3 §5.1 1.04 2.74 38.7 . 044
Sept. 13,1526 4.9 36,2 138.4 1205 115 3.4 30.1 .45
Sept. 6, 1926 8.4 43.8 197.1 177.5 1.11 3.68 35.2 053
Sept. 5, 1926 7.4 48.2 20,2 | 2254 1.15 4.22 8.4 . 068
; Sept. 11,1926 1%% 5.6 320.8 0 3.2y LIT 4,78 28.3 L0712
| i

t Average maximum depth at baukful stage.

Camp Creek Dredged Channel near Seymore, Illinois. Approximate bottom width
15 feet. Picture taken July 1927.

1 Average maximum depth at hank-full stage.

Aver- | Coeffi-
i Aver- Aver- Mean -
age f Mean Slepe of | cientof
Dat;ﬁfjggser- mgxb ‘su?-%:ce cl%:g-e c?%gs veloc- drléi-lic water | rough- Description of channel
MU ridih section | 1¥ | radins | Sutface | ness
depth 7
} ‘ ‘ i . i
Second- i Course, straight; 661 feet long. Cross section, very little varistion in shape;
Feet Feet feet ! Sg. f seo Feet for variation in size, see fig. 20, J. Side slopes, fairly ragular. Botom,
Qept. 10, 1926 46 226 60.9° 87.9| 0.69 9,84 | 0.000516 | 0.095 uneven and irregular.  Soil, lower part, yellowish gray elay; upper part,
00%' 2 1026 73 360 164.9 © 175.7 el 137 | 000546 S light gray silty clay loam. Condition, in 1924, pewly cleaned leaving
L 185 - : ) : ! . . weeds and stubble on side slopes; in 1926, sides covered with trees and
"""""""" P2 || s e e pevmnneme e | vings without follage. Constructed, 1966 cleaned, winter of 1923-24,

Condition, side slopes covered with heavy growth of popllar trees 2 to 3 inclyes
in diameter, large willows, and climbing vines; thick growth of water
weed on bottom. (Pl 29, C.)




Two Mile Slough Dredged Channel near Sadorus, Illinois. Approximate bottom
width 15 feet. Picture taken April 1925.

| A; eer— i Aver
+ Date of obser- mg‘("— age Dis-
vation | mum - S4rface | charge
o SHTAcE
‘ i depth | ¥}
| —
, Mar. 13,1825 . 27! 183( 25.6;
| Jan. 19,1924 4.0 22,3 | 42.2
| Mar. 14, 1925 5.6, 22! 884
i Feh, 25,1926 58 27.9 . 101. 4
Mar. 18,1025 | 58| ®1! 1051
Jan. 18,1261 6.0. 84! 027
Apr. 71926 ° L5l 3.7 ‘ 159.5

©Aver-

i age
Cross

| section

Mean
veloe-
ity

Coefli-
1\1]1&311 Blope of |cient of L

draulie; Weter |rough- Description of channel

. o ¢ strface €58

. radius Py

! ) B
1,64 [ 0.(0558 { 0.056 | Course, strajght; 360 feet long. Cross section, considerable variation in shape;
2.43 | . 0600550 .81 for variation in size, see fig. 20, I. Side slopes, rregular. Boftom, very
3.25 | 000464 L 081 irregular.  Spil, lower part, black slippery clay; upper part, gray silty
3.41 ¢ 000447 L0768 clay loam. Conrdition, about 160 fect of course covered with dense growth
3.38 | .000422 070 of bushy willows, some in bottom; retnainder of both slopes covered with
3.49 | . 000331 .09 weeds and a scattering growth of willows and poplars 1 to 6 inches in
4.24 | . 000500 . 091 diameter; no foliage; sorme silting in bottom. Consiricted, redredged 1903;

cleared, 1921, (PL 28, A and fig. 19, 1.)

East Lake Fork Dredged Channel near Ivesdale, Illinois.

width 15 feet. Picture taken July 1927.

Approximate bottom

Date of obser-
valion
|
|
|

i Aver-

age.
maxi-
mgm

depih |

Aver-
age
surface |
widlh

Dis-
charge

age
Cross
zection

Aver-

Mean
veloe-
ity

i Bean

i draulie
radins

Sept. 71926 |

Sept. 5, 1926

Bept. 13, 1926
Sept. 11, 1926

3
6.
7
8
9

1

slope of
walepr
surface

Coefli-

cient of

roungh-
ness

Description of channel

L Average waximum depth at bankiul stage.

Course, straight; 800 feet long. Cross section, very little variation in shape;
for variation in size, see Figare 20, E.

Side slopes, rather irregular. Boftom, uneven and rather {rregular, Seil,
lower part, yellowish gray clay; upper part dark-gray silt loam. Condi-
tion, dead weeds and stubble on side slopes; channel had been cleared
shortly before March, 1925, Coustructed, 1885; redredged about 1904,

Condition, left side rather steep, showing some fendency to cave; brush
larger on side slopes; foliage on sll vegetation. (Pl 28, B.)




Stewart Branch Dredged Channel near Champaign, Illinois. Approximate bottom
width 15 feet. Picture taken October 1926.

Aver- Coefii-
Date of obser-| 25 Aav o | Dis A;’ o . Mean I\gegzn Blope of | cient of
. maxi- g £ veloe- ¥ water | rough- Description of channel
vation mum | §ariace] charge | eross ity |dmeulie] o e | hess
depth width section radius n
!

{ Sept. 30,1926 : 2.3 17.0 12, 4 10.2 | o885 196 | 0.063189 | 0.106 | Course, crooked; 360 feet lomg. Cross section, considerable variation in
L Ot 3,192 2.5 17.8 8.7 23.6 L7 .23 . 003406 L1114 shape; for variation in size, see fig. 20, M. Side slopes, irregular. Botlom,
Sept. 13, 1925 2.8 18.8 21. 1 28,4 LT .41 003422 .122 very irregular. Soil, lower part, dark gray clay with some sand snd
Sept, 4,1926 3.6 20.5 34.4 44. 2 .78 i.96 | 003131 L 145 pebbles: upper part, dark gray silty clay loam. Condition, slopes covered
Sept. 0, 1926 3.7 20.8 43.2 46, 5 .03 2,02 | 002056 L 125 with dense growth of tall weeds, bushes, and wiry grass; oceasional bushy
............... L S P m—— cemne| wmmeoe--]  Willows, and trees 6 to 9 inches in diamete;; bottom very grassy, except
: narrow winding strip. Consfructed, about 1890, (P1. 28, C and fig. 19, M.}

1 Average maximum depth at bankful stage.

Lateral Ditch No. 15 near Bement, Illinois. Approximate bottom width 15 feet.
Picture taken April 1925.

Aver- Coeffi-
- Aver- Aver- Mean ?
.| age . Mean > | Slope of | cient of
Datg;:tfié);)ser maxi- l su?ifz;oe c?;fge c’:g:s veloe- drl;ylﬂic water | rough- Deseription of channel
WU gth section| ¥ radins surface | ness
depth v n
Mar. 26, 1925 18 15.0 17.8 180! 0.9 1,16 | 6000512 | .034 | Course, straight; 1,000 feet long, Cvoss section, practically no variation in
Mar, 16, 1825 2.6 17.3 2.7 305 .94 1.65 | 000384 .40 shape; for varigtion in size, see fig. 20, K. .Side slopes, quite regular,
Mar, 14,1625 387 20,0 .7 53.4 | 1.46 | 2.30 | .000237 028 | Botiom, somewhat irregular. Soil, lower part, slippery gray clay; upper
Mar. 19, 1925 4.4 21.3 82.0 67.0] 1.22 2,78 | .000175 .031 part, grayish tan silty clay loam. Condition, good; dead weeds practically
flat on }szid)e slopes. Constructed, 1880; redredged, 1922, (PL 30, A and
fig. 19, K.




Sals Creek Rock Channel near Ancell, Missouri.
Picture taken March 1924,

feet.

Approximate bottom width 15

|
b
Drate of obser-
vation
i
I
July
! Jaly
Jan.
| Mar,
Feb.
Mar,
[s!

12,1024 |
10, 1924 |
0, 1923
18, 1927
11923 ¢
18,1927 |

June 13,1627
Mar. 31, 1927
| JLJ.m?i 13, 1927

DAver-
are

T Xl-
TR

el B e B e
= ul oRv JUE TP S R B R v el )

- depth

Aver-
age
surface
width

rH
: !
- : Coefli- |
Dis- Aax%eer ‘ Mean, _\Je.au Slope of |clent of|
charge oross | v &i‘ft-'c- | draiic sﬁ?f;e(fe nzj_llﬁ:- i ‘Deseription of channel
j section radiuas n
115.0 3561 3.23 1.03 L 0.001808 | 0.030 | Course, straight; 250 feet long. Cross section, very little variation in shape;
146, 2 42.0{ 348 2,18 001898 L081 | for variation in size, see fig. 18, F. Side slopes, fairly regular. Buoitom,
156.9 450 | 3.49 2,30 001750 .030 | quite even and regular. Spil, limestone rock, Condition, same channel
230.3 56.6 | 407 2.68 002872 ,037 | as above, enlarged and smoothed by hand. Construcied, December, 1922,
265.2; 633 410 2.88 002630 037 (Pl. 23, C and fig. 17, F.)
280.8 7 6L1[ 438 2,91 002913 037
333. 5 Y1.5 ] 4.94 3. 10 003142 .036
810.6 | 1128 7.19 4.01 3721 L0532
8845 116.4 7. 60 4.08 M3529 . 030
L2 190 7.8 4,13 | 004198 .033
957. 5 123.9 7.73 4.21 004129 L0833
0995.7 124.1 8.02 4,22 04937 034
1,020.8 127.0 1 8.4 4.28 , 005018 035
1,008.5 128.8 | T.83 4,351 . 004658 L0535
1,077.9 130.4 | 826, 433 . 004957 L0384

bottom width 15 feet.

Picture taken 1917.

" Aver-

- I
Coefli-

i Aver- TAver- | Mean | o A
" Date of obser- 288 age Dis- | age |~ean o7 Elope of fcient of .

vatica E‘L‘lﬂl surface charge @ cross ¥ @'tl““' ! draulic S‘;?g,’fé rﬂ;ﬁ?' Description of chanpel
‘ depth width s section ? radius ‘ ¢ i Py
| ; |
; I | .
| Feb. 151017 1 0.7 12,5 7.6 80 &9 l 0.67 } 0. 002080 ‘ 0.047 | Course, straight; 308 feet long. Cross section, abrupt variations in shape;
i July 23,1917 : 2.3 7.3 2.4 28| 2141 176 | L002435 | L 047 for variation in size, see fig. 6, J, Side slopes, very irregular and rough.
: doolo 2.9 13.8 10570 421 2.4A 1.9% | .001915 | 040 Holtom, uneven; subject to variation due to sand depoesits. Soil, clay
: L e e eeamaean O S S lgam, Condition, exposed perimeter above low water practieally covered
| ) with grass and weeds. Consfructed, December, 1815, (Pl 9, A and
! | | i fig. 5,7.)
! ! |

1 Average maxiraum depth at bankful stage.



Sugar Creek Dredged Channel near Henderson, Tennessee. Approximate bottom

width 15 feet.

Picture taken 1917.

| Aver- o . B Caoefll-
* Date of obger- 987 ‘tfgir' i  Dis- Aa\gecr- Mesn [E8® | Slope of | cient of T
vation g‘:i}}] surface; charge  cross veloe- ! draulic :‘a}a‘f;ege nﬁ‘é%g' Deseription of channel

i depth width i Isecuon ¢ radius 2
! , i i

Mar. 29, 1017 . L9 1na 231 25.4 | 0.91 1.37 | 0.000720 | ©.050 Claurse, 660 feet long; first half straight, last half curved, Cross section, very
* Alar. 27, 1917 i 2.1 17.3 29,5 29.2 | L2 1.53 | . 000825 L 030 little variation in shape; for variations in size, sec fig. 6, 1. Slide slopes,
cJan, 41017 | 2.6 18,2 6. 8 39.0 | 1.a9 1.6 [ . 000970 L(Md upper part, smooth and regular; lower part, rather rough. Boltom, very
. Feb, 15,1017 3.5 16.4 48.4 ¢ 57.8| 236 2057 | .0013232 (038 rough and lrregular with numerous holes. Soif, stiff clay loam; does not
; Dec. 28,1917 6.3 an.2 32200 1160 273 . 3.41 | . 000926 .037 wash easily.  Condilivn, sorne roots extending from sides of channel; very
i Jan. 29,1917 6.4 7.4 6. 2 ‘ 117.5 7 3.20 . 3.42: .001111 L 036 little vegetation in channel, Constructed, Dec., 1913, Femarks, very
! Jan, 22,1917 6.6 8.2 335.2 ) 1219 2.62: §,44 | 000820 .36 rough econdition of betfom is mainly respensible for high values of n ob-
- July 26,1017 ¢ 6.9 29.2 7.2 128.0 1 2.71 . 3.49 ' 000738 L34 tained. (Pl 8, Band fig. 5,1.)

Jan. 5 1917 131 29.9 406. 5 132.2 1 3,08 | 3.51 ¢ 000855 . 033

1 Average maximum depth at bankful stage,

Huggins Creek Dredged Channel near Finger, Tennessee. Approximate bottom

width 15 feet.

Picture taken 1917.

) . Aver- —_— i : ; Coefli- |
' Date of ohaer-  GEE Aa‘g%r Dis- Aa\geer .\V.-Ioanl f\I??a_n Slr}pe of |cieut 0[! b L - .
vation e, suriace charge | cross | ﬁ'%f"fc' ! draulic ‘aarwfﬂ r%%%h- ! escription of change
depth width 3 section ¥ ! radius | SUriace ﬂ‘s

Dec. S, 1916 2,0 18.9 4817 33.4| 1.39 1.72 0.000738 | 0.040 Course, straight; 618 feet long; part of 1916 course. Cendifion, channel in
_____ do_______ 2.3 19.6 | 63. 2 40.5 ] L.56 LA7 . 000713 037 considerably worse condition thanp when first series of measurements were
- Dec. 25,1918 2,35 .1 8.2 46,0 1,02 2.06 " . 000888 L037 made; moreirregular and rough due to eaving banks and a great deal more
. Feb. 15,1017 . 2,60 20.2 88.4 | 47.0| L.88 2.09 1 .000834 . 036 vegetation in channel. (Pl 8, & and fig. 6, H.)
CDec, BAWES 30, W 1520 55% 1 206 234 000835 036
SJan. 18,1917 3.2 . 2L 123,65 BR3¢ 210, 2,42 000832 L0386 |

Mar. 3, 1917 3.5 1 2 143.6 643 ] 223 2,55 | . 000877 .036 |
[P 183

1 Average maximum depth at bankfal stage.



Back Swamp Dredged Channel near Lumberton, North Carolina. Approximate
1915.

bottom width 15 feet. Picture taken in

Aver-

: P Tage  Aver
. Date of obser- | maxi- age T2is-
vation mum Surlace  charge

i . depth width

| I

Dape moois| 23 ! oms. as

. eb. 10,1915 2.9 . 21 40.0

P May 17,1915 31 3.3 5%, 6
Feb. 38,1915 4.4 246! 12,6
Jan. 20,1913 3.1 25.2 1719
May 13, 1%i5 57 25,8 232. 5
Jan. 23, 1915 3. 73 26.0 2351

165

Chawappah Creek Dredged Channel near Shannon, Mississippi.
bottom width I35 feet.

| section

! Average maximum depth at bankful stage.

Aver-

age

CTOES

" Coefli-
Mean .\}Ile?_n Slope of !cleatof: o
velag- | draulic water  rough-; Description of channel
! ity radius surface i n?zss
i ! - -
I LI 1 122 1 0.000792 ; 0,088 | Course, straight; 250 feet long.  Cross seetion, abrupt variations in shape; for
| 125 145 1 . QGOS80 .42 variation in size, see fig. 11, B. Side sfopes, fairly regular. Bofiom, fairly
.62, 1,37 % .000SR0 . 034 regular, some holes. Soil, sandy clay. Condition, mat of overhanging
1.96 281 000624 | .03 ragred roots on both side slopes; no weeds or grass in channel; some roots
207 2,08 1 000600 2 (136 in bottom. Constructed, winter 1913. (P1. 13, C and fig. 10, B))
2,35 3.34 L] 038
P23 334 . (00640, 036
[ N I —

Picture taken 1913.

Approximate

!
Drate of obser-
vation

5,1013
5 1913

Aver-
age
| maxi-
I omum
i depth

28
7.3
i1l

Aver-
ape . Dhs-
surface . charge
width

i
i
| 187 75.0
1o3L2 368. 1
: 36.4 | 1,152.6

{ross

- gection

i

| Coefi- :

T | Meani heffﬂ Slope of |cient of
v rine- | i1 water |rough- Description of chanael
: i 1
¥ ‘l{;?jll‘u'; surfave : ness
‘ -
1,83 + L9351 0.000850 | 0.036 | Course, straight: 320 feet long.  Cross section, very little variation in shape;
2361 420 | L0334 for variation in size, see fig. 2, . Side siopes, quite regnlar except near
4.08 ) 6.05 | .000935 . 038 top and along edge of bottorn.  Boflom, quite regular.  Soil varies from a

' Average ruazimura depth at bankful stage,

sandy loam at 10p 10 a waxy day at bottom.  Condition, very Hitle vege-
tation in channel; frregularity of upper part of channel due to erosion.
Constructed, May, 1911. (Pl. 2, B and fig. 1, D.)
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Coonewah Creek Dredged Channel near Shannon, Mississippi. Approximate

bottom width 15 feet.

Picture taken in 1913.

Date of obser-
vation

Aver-
age

¢ Toaxi-

I mum

depth

Aver-
age
surface
width ¢

Drig-
charge

I Aver-
age
Cross

section

-‘ge?:ﬁ Slope of
dranlic]| Faier
radi

s surface ‘

Coefd-
clent o
rough-
ness
n

Description of channel

Apr. 4,193 | 106
l112.0

Course, straight; 450 feet long. Cross section, rather gradual variations in
shape; for variations in size, see fig. 2, E. Side slopes, very irregular,
Battom, irreguiar and upmeven. Soil, clay loam. Condition, some grass
aend other vegetation on side slopes; bottom free from growth. Con-
sfructed, May, 1609, (YL 2, C and fig. 1, E.)

1 Average maximurn depth at bankful stage.

West Branch of Salt Fork Dredged Channel near Urbana, Ilinois. Approximate
bottom width 20 feet. Picture taken April 1925,

Aver- Coeffi-
Aver- | Aver- | Mea: ‘
Date of obser- | 282 | “pga Dis- age | 2Mean hy. | Slopeaf | cient of o
vation TaX" |surface| charze | cross | "S°C [dranlie, Waler | rough- Description of channel
(ﬂgﬁ]} width section | ¥ | rading | Surface n%ss
May_ 1,1024 3.4 29.4 | 1.85 2.50 | 0.001118 0.048 | Course, straight; 550 feet long, Cross section, some variation in shape; for
Apr. 26,1924 3.6 314 | 1.69 2,65 | 001216 L0BT variation in size, see fig. 20, D. Side siopes, irregular. Boitom, rather
Sept. 14,1925 3.9 32.3 | 1. 56 2.77 | . 000838 .053 irregular, Soil, lower part, probably clay originaliy bt now mixed with
Sept. 28, 1926 4.2 34,41 2,07 2.92 | 000924 L4 a large percentage of sand; upper part, bowlder clay, quite stony. Con-
Jan. 18,1926 4.4 35. 6 1.77 2,95 | 001087 . 056 dition, side slopes covered with rather thick growth of small trees and
o Mar. 20,1925 4.5 36.7 | 2.40 301 [ o011l . 043 sprouts of maple, elm, poplar, box elder, and some willow, from 14 inch
Feb. 09,1625 4.8 38.6 2.33 3.08 | 001240 L0047 to Binches in diameter; no grass; stones on bottom up to 1 foot in diameter;
Mar, 29,1924 51 41,1 ; 2,76 3.20 | 001587 047 no zppreciable silting. Constructed, about 1808, (FL 24, C and fg.
Sept. 13,1925 5.8 42. 4 2. 47 3.25 1 .001220 . 046 , D) B
Mar. 18, 1925 57 44 5 . 2,90 3.43 | .001427 . 044
Oct. 1,192 5.9 457 . 2.66 3.56 | .001284 047
Mar, 14,1925 6.1 46.4 2.60 3.69 | 00435 . 052
Feb. 23 1928 6.5 48.1 ¢ 3.00 391 | 001825 . 053
Apr, 81928 6.6 48,2 3.20 3.92 | .001531 .46
Drec. 18,1924 6.9 49.8 3. 10 4.10 | .001733 . 052
Bept. 4, 1926 7.0 50.0 3.06 4.12 | 001282 .46
Oct.  2,19% 83| 545 3.3¢| 491 | .001385; .050
Apr. 7,1928 13{83 60.5 3.45 5.99 | .001885 [ .066

! Average maximum depth at bankful stage.



West Branch of Salt Fork Dredged Channel near Urbana, Illinois. Approximate

bottom width 20 feet.

Picture taken July 1924.

. Aver-

! : Coefi-

' Aver- Aver- Alean -

" Dateof onser-  _2B%  Tuue Dis- i age |>ean: T Slope of |eient of -~ )

vation : ;?1?;111 surface - charge ; cross veloe- | draulic s"t"n?[‘:'g‘e rﬂ{%g' Description of channel

; ) dep;h width | i section | radius | ;f |

i H i ! |

! ! i : f
May 1,1824 227 9.2 1 148. 4 5.6 258 1.84 ¢ ! 0.000844 | 0. 025 [ Course, straight; 480 feet long.  Cross section, very little variation in shape;
Apr. 26,1924 § 24 30.6 1 151.2 6.4 2.31 2.01 00898 . : for variation in sire, see fig. 20, C. Side alopes, falrly repular. Bllom,
Dlar. 20, 1925 : 3.8 35.5 " 286, 1 9.5, 3.13 2.4 933 .026 I quite flat hul somewhat irregular in places.  Seif, hottom covered with
Feb. 61925 | 4.1 9.4 3011 | 1057 2.85 2.53 © 001085 L031 ! stones and gravel; upper part, bowlder clay with oxidized iron. Condi-
Mar. 19, 1925 4.9 455 481.5 | 1414 3.41 2,93 . 000806 .025 . tion, some soall spronts, bushes and dead grass on side stopes, without
Alar. 14,1925 | 5.3 TU 0 4831 I6LT 2,09 2,20 0 000744 .029 ' foliare; botiom covered with mossy stones at lower end of course, bub
Apr. 8 1926 5.8 666.7 | 1853 3.60 3.52 | 000958 . 030 L maostly with gravel at upper end. Constructed, about 1908 (Pl 24, B
Fabh. 25,1926 59 625.0 | 186.2 ' 3.36 3531 L 000834 . 030 and fig. 18, C.)
Dec. 1o, W2t | 6.1 59907 | 2003 ] 348 372l 0007 -027 ‘

,,,,, 0o ___ 8.8 3 806, 4 2371 3.40 4.14 ; 000704 030
Apr. T, 1925 9.3 63.6 ] 1 402.0 392.5 1 3.57 8. v1 i .000552 . 032 ‘

Monona-Harrison Dredged Channel

20 feet. Plcture taken in 1916.
! | !
! Aver- . ] Coefli- |
Tate of ol : Jage Aq\(:‘r— C Dis ‘\‘a‘?" Mean \Ie%n Slope of |cient of
ate ol ODSE- - yyayi .. PR = B8R yelog | g | waler | rough- Description of chanael
vation mum surface charge CTOSS ! ity | draulie suriace eSS
depth width sec-mon‘ ' radius n -
1 June 2,1916 ; 4.4 221.0 ¢ 131.3  1.68 2,60 | 0. 000267 1 9,097 | Course, straight; 948 feet long, Cross seclion, slight wvariations in shape,
| May 22 ]916 6.9 614.0 \ 0.8 227 ‘ 4.18 | 000261 28 abrupt variations in size. Side slopes, quite 11'1'92111313 IJaTU(_ulafli upper
S, VY100 e S TP . part. Rottom, fairly regular. Soit, dark silty loam. Condition, con-
: siderable growth in upper portion of ehannel, none in lower; silty material
i | deposited on bed and sides of channel. Lonstructed 1916, (PL. 13, A and
i ‘ i ‘ | . fig. 8, E
[ o o H 1 ' o
| ! : .
" Tune §,1917 8.5 : | | 308.0| 1.62 ' 4.82|0.000176 0.036 Practically no change in channel since measurements were made in 1918,
June 4,117 2] | } 322.1 1.70 4.92 | 0001475 032
_______________ V000 oo el

I Average ruaximum depth at bankful stage,

Sides of channel slightly coated with mud. Bed and flat portions of the channel sides

wag coated with silt.
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South Forked Deer River Dredged Channel near Henderson, Tennessee. Approximate
bottom width 20 feet. Picture taken in 1916,

i |
' Aver- - : Coeffi-
| ! Aver- CAver- 2 o -
: _oage 7 e Mean | _ Slepe of |cient of
Datg of abser fomaxi- o ‘*g_e, Dis age veloe | 5o water | rough- Description of channel
valion mum . Surface charge | cross ity | dranlic surface ness
{ depth width | Section; ¥ Dradius ‘ n
: : } : i
Mar. 30,1916 [ 3.2 26.1 | 115.2 | 3.3 ‘ 157 946 | 0.000257 | 0.028 | Course, straight; 624 feet long. Cross section, very little yariatinnin shape;
Mar. 1,1818 3.8 271 162.4 ;. %901 1.80 ) 2.81 . 000393 .31 for variation insize, see Fig. 6, C. _Side slopes, slightly irregular. Botom,
! May 15,1916 3.9 20.¢ ‘ 193. 2 915 ' 211 287 . 000305 . 025 fairly regular; uneven in places with small depressions.  Soil, heavy clay
C May 22,1918 5.8 30.4 358.0 | 147.0 . 2.43 3,06 L (00361 029 near bottom: ¢lay loam near top. Condition, practically no vegetation in
y May 3, 1018 6.4, 3.5 ' 434. 6 ‘ 168.3 | 2,58 4 34 L0345 -G2§ chanmel, Constructed, November, 1914, (P17, B and fig. 5, C.}
e 198 oL B ‘
| |

1 Average maximum depth at banlkful stage.

Lake Fork Special Dredged Channel near Bement, Illinois. Approximate bottom
width 25 feet. Picture taken July 1924.

| i
" Aver- - . Coeffi-
Date of chser- P28, Aa‘ T Dise A;gir’ Mean, )']I;?_n Slope of | cient of o
vation - IMAaXi- sur%ac'e : charge cross | VEIOC- | qrayiie wafr,er rough- Description of channel
mum S N ity ; surface | ness
! | deptn width section radiug 7
: | L o i
! Second- Ft. per Course, straight; 816 feet long.  Crass section, very little variation in shape;
' Fee Feet feet Sq. 1t ‘ sec. Feet for variation in size, see fig. 20, . &ide sfopes, fairly reenlar.  Bolfom,
Sept. 17,1826 8.8 48. 8 185.1 | 221.4 . 0.84 4.20 | 0.000241 | Q.OVS uneven and irregular. Soil, lower part, light gray clay. upper pari,
Sept. 7,1926 7.4 50.8 ¢ 102.2 | 253.7 il 4.60 | 000244 L 080 vellowish gray clay. Conrdition, side slopes covered with dense growth
Aug. 25, 1024 8.0 52.3 250.7 | 282.3 .92 4. 44 ' 000286 085 of hushy willows, except near Dottom: some small poplar saplings at
Sept. 6, 1826 8.5 53. 6 244. 4 305.6 7! 5,27 000234 . 096 intervals along course; ope silt bar about middle of course, otherwise
Sept. 5, 1926 9.2 85.2 282.5 ; 347 81 571 | . 000228 098 bottom in quite good condition.  Consfructed, 1883 redredged, 1908.
Sept. 13,1926 | 9.4 56. 1 319.7 | 3722 8 5.96 | .000214 093
Sept. 10, 1926 ‘ 12.0 6. 6 496.2 | 5LLO . 97 ‘ 7.33 | . 000236 14

Condition, about the same as for above messurements, except that growth
was covered with foliage. 'This channel was cleared during fall of 1625,
but there appeared to be as much growth in channel by the fall of 1926
28 previous to clearing. (PL 25, B.)
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Lake Fork special Dredged Channel near Bement, Illinois. Approximate bottom

width 25 feet.

Picture taken November 1925.

Nide slopes, fairly regular.  Boitom,
Seif, Tower part, licht gray ciay; upper part,
Condition, side slapes coverad with dense growth

Aver- r or . : Coefii-
Dateofobser- | 288 1 Ae;{(er Dis- | Ag\ueer_ : Mean Mean | giope of | cientof ¢ g it
vation | ‘nri‘lll’g surface ! charge |, cross }“."”Y“' | draulic s?l?f?ge rc;é%g' Description of chunnel
. CE e width i section | radius =
i depth | | : ! n |
! : . I
T - i i | !
Tan, 19,7826 1.5 158.0 ' 1204 | 1.381 | 278 0.000188 | 0.030 ' Course, straight; 816 feet long. Cress seetion, very little variation in shape;
Feb. 26,1926 : 0.1 206.1, 189.7 . 1.56 | 7 . 000168 L030 ¢ for variation in size, see fig. 200 B
I Apr.  9.1926 j A8 . 2007 | 130 . 032 | uneven and irregular.
- Apr. B 1926 7.8 ; A, 1.65 I wvellowish gray ¢lay.
P 113.0 . of bushy willows, except mear bottom,; some small poplar saplings at

+ Average maximum depth at bankful stage,

| intervals along course; one silt bar about middle of course, otherwise
bottorn in quite good condition. Comstructed, 1883; redredged, 1909.

Cezr}t)(fitg%n.cp)racticﬁlly no growth in channel; cleared during fall of 1925,

Bogue Hasty Dredged Channel near Shaw, Mississippi. Approximate bottom width

95 feet. Plcture taken in 1915.

! Coefli-

Aver- .
. Aver- Aver- ¢ Mea Slope of | clent of |
Date of obger-  _2¥%. age Dis- age | MleRD| Tpo - B0DE of uient Gt T,
vatlon | BERC o sorface | charge | eress \,ﬁloc- | draulic S;;Efge I%%%?' : Deseription of channel
| depih width isemon radius b ‘
. | i
| i :
| Jan. 5 1913 2. 55 3.1 50. 1 74.8 ¢ 0. 1.85 | 0.000152 | 0,038 | Course, straight; 1,036 feet long. Cross section, slight and gradual variations
Jan. 20,1915 4.05 42.3 183.6 - 137.0 ¢ L 3.0l ° 000183 031 in ghape; for variations in size, see fig. 4, C. Side slopes, right side very
Feb. 25 191§ 5. 60 47,2 275.9 0 209.0] L 408 . 000118 032 | irregular and eaving badly; left side quite regular. Dotfom, rather irregu-
| Feb. 22,1915 5751 473 366.8 0 ZI10.8 | 1T 410 00188 .028 ¢ lar, .Sedl, upper part, dark silty loam; lower pari, light yellow clay.,
Feb. 23,1815 . 7.80: 53.3 1 6800 3140 2 5.30 ‘ . 000169 .020 ¢ Cendition, upDer part right side slope covered with weeds and small tree
Jan., 23,1915 | 1 9.5 58.2 } 786.6 4140 L 6.31 | 000157 L025 sprouts; left side slope practically free from vegetation. Constructed
‘ | i . Sepiember, 1811. (P1. 4,4 and fig. 3, C.)
‘ : I

1 Average maximum depth at bankiul stage.
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Bogue Hasty Dredged Channel near Shaw, Mississippi. Approximate bottom

25 feet. Picture taken March 1926,

width

|
Aver- _ ! Coeffi-
Aver- Aver- Alean ‘ i
Dateofobser-| 22 | age Dis- | age  Mean | “poT | Siope of [clent of - ;
| vati maxi- veloe- . water | rongh Tescription of channet
j ation mam | Sirface charge  Cros ‘ Sty | drauliel oorraes | mess
depth width | section ‘ radius 7
E Second- 1 FL, per
Feet Feet feet 8. f6. | aec. Feet
! Mar. 13,1926 4.2 40.4 134 : 117 ¢ 1.15 2 77 | 0.000130 | 0.029 | Course, straight, 1,000 feet long, nearly same as sbove. Crogs section, glight
Mar. §,1926 5.4 4.5 204 169 ; 1.21 3.50 | 000114 L031 variation in shape; for variation in size, sce fig. 4, D. Side siopes, fairly
Apr. 17,1924 54 457 319 . 184 | 1.73 3.79 | . 000147 _026 ever and regular. Hottom, rather irregular. Soil, same as above. Cond:-
Dee. 17, 1925 Tl 52,0 391, 286 ! 1.37 5.1 . L34 tion, banks fairly clean and free from vegetation, Consfrucied, September,
Mar. %1926¢! 7.7 @ 520 463 | 237 | 1.62 5.15 | 000140 034 1511, (Pl 4, B and fig. 3, D.}
May 28,1924 B. 4 5.2 586 1 3231 1.81; 4555 .000120 .29
| ¥eb. 25 1924 9.4 56.5 710 ¢ 373 L9 6.06 | . 000135 . 052
[, 19.3 !
|

1 Average mazimum depth at bankful stage.

West Bogue Hasty Dredged Channel near Shaw, Mississippi.

width 25 feet. Picture taken August 1924.

Approximate bottom

I ; . : i . i
; PAVED e i Aver | Mean } Coefl- !
: : - . e [ g | cient of
i Date of obser- | a‘ger . age Dis- | age }[ean hw- ng:(pe of | ¢ . it .
i vation | 08 surface  chiarge | cross ”?{OC'Y draulie | Jvater ‘ r%{gﬁ\- § Deseription of chanzel
i depty | width s section radius
pia | i | . g
H | I : i
| | : i |
| I i ! | ! o
av 13, 1926 | 4.1 | ‘ 55,2 06 . 0.52] 275 0.0001315 0.062 | Course, straight; 897 feet long. Cross section, slight variation In shape; for
Mav 12,1926 5.7 121.0 172, .70 3.79 | .0001003 053 variation in size, see fig. 4, (3. Side sfopes, very irregnlar and uneven.
B Te I i 8.2 1L0| 90| 7| 4.03|.0000814! .050 |  Bottom, very irregular. Soil, dark eolored, waxy elay with thin layers of
i bR | 2530 284, .01 531 |.0000870 | o3 | fine sand which canses slides. Condition, very poor, due Lo caving hanks
3.8 | 313.0 316, .99 5.72 1 .0000v25 | .044: and weeds and grass. Construcied, May, 1911; redredged, April, 1923
a4l 402.0 I‘ 344 117 4.6l 0000713 | .038 ‘ {PL 5, B and fig. 3, (3.}
R L) IR [ NP DU SR

1 Average maximum depth af bankfﬁ] stage,



South Forked Deer River-Old Straight Channel-Jackson, Tennessee.
Picture taken in 1916.

bottom width 25 feet.

Approximate

| Couffi-

! Aver-
. i s Aver- Aver Alean -
! Date of obser- | u‘f\]‘?: age Dis- age ):If}an ny- ¢ Slope of lefent ol _ .
vation | o surlwe charge | eross | VOO0 |apann, | Water | rough- Description of chanrel
jmum S idch section | 1% | pagius  Surface ness
I depth S i ‘
' i 1
| i i :
| Mar. 20,1918 7.0 I 40.0 j 395.2  106.2 | 2.0t 4,44 | 0, 000584 | 0. 000 [ Course, fairly straight: 497 feet long. Cross section, considersble variation in
Feb. 251916 8.0 4L7: 545.9 . 240.2 | 227 509| 000784 035 shape for variation in size, see fig. 6, L. Side slopes, irregular, Bottom,
Mar. 29,1916 8.8 43.9 ; 7357 W30 I 2.68 5.56 | .0OIOSS 062 frregular with deep holes, Soil, sands clay loam. Conditicn, sides of
Mar, 4,1516 8.9 43,7 i 715.1 | 2839 . 2.5¢ 5.€6 § 000052 Sog2 channel covered with trees, roots, and vines and subject to caving; logs,
Feb. 13,1916 | . E‘B 48.8 | 1,066, 6 | 403.2 | 2.64 7.19 b 000501 . 050 branches, and other drift on bottomn of channel. (PL 10, A ard fig. 5, L)
............... i) - i H
|

1 Average maximum depth at bankful stage,

Horseshoe Bayou Dredged Channel near Cleveland, Mississippi.
Picture taken May 1924,

bottom width 25 feet.

Approximate

o i Coeffi-
Date of abser- Dis- Aa\:cr | Mean A{ega_n Blepe of |cient of
b ; o . - _ BT .
vation charge  cross ‘ veloe- | gralic s\l.‘xsftafe I'fgégl Description of channel
section ' | radius 7
I !
! i
. June 26, 1926 ©o0.86 | 0. 000218 Course, straight; 1,020 feet long. Cross section, slight variation in shape:

P May 11,1926
d

for variation In size, sce fig. 4, T. Side alopes,
caused by crosfon and some _caving of banks.
irregular, Soif, stiff dark clay loam, Condition, a few short weeds in
channel; 2 small bars in bottom where laterals cnter. Comnstructed,
December, 1921, (F1. 5, Cand fig. 3, 1)

moderate jrregularities
Botiom, rather rough and

! Average maxzimum depth at bankful stage



South Forked Deer River Dredged Channel at Cambells Levee - Jackson, Mississippi.
Approximate bottom width 30 feet. Picture taken in 1916.

H F
Aver- Coeffi-
Aver- Aver- l Mean l ;
Date of obser- | 9588 | “gon Dis- age If’fea.u. - Sl?pe of |cient of o
vation maxi- i -2 h velog- lie| vater rough- Description of channel
mum | Surface | eharge | cross | Tp tdranlie] oo, 1T ea
depth | ¥ idth | 'section ©jradius n
T
‘ Seconid- Ft. per
Feet Feef feat Sy fi. | sec. | Feet
I Mar. 20,1916 . 4.5 43. 6 295,20 176.1 | 2224 361 | 0.00071 | 0.038 | Course, fairly straight; 534 feet long. Cross seclion, rather gradual variations
Feb. 25, 1916 617 489 5439  248.0| 214 4.65 . . 000552 . 048 in shape; for variation in size, see fig. 6, K. Side-slopes, very irregular,
Mar, 20, 1916 7.3 49.8 735.7 305.0 | 2.41 ., 6.33 000452 .04l Boltom, very rough and uneven. Sopil, sandy clay loam,  Condition, very
Mar. 4, 1915 7.5 50.3 7151 3186 227 5.45 000300 . 037 little vagetation; few obstructions in channel, Censiructed, August, 1914,
............... D300 e e e it e (PL9, B and fig. 5, K.}

{ Average maxirourz depih at bankfal stage.

Dredged Ditch No. 1 near Shaw, Mississippi. Approximate bottom width 30 feet.

Picture taken March 1926.

A

! Coefli-

Aver- - A 1
Dateof abser- 82 _-\;g%r- Dis- ‘&a‘gir' ; Mean RII?AH Elepe of | zient of Description of chanmel
vation mav surfice  charge  cross pveloe- | drautie | ST \rr;tg};- | escription of channe
| Geptn Wi (section . 1Y | radius a o
. i - | | i
' i s s
Mar., 8, 14926 4.8 444 153. 0 3.26 | 0.000184 I 0.9041 | Course, nearly straight: 985 feet long,  Cross section, some varistion in shape;
i Mar. 11, 1826 5.4 46. 4 206, 0 3.64 L GD0176 041 for variation in size, see fig. ¢, J. Side slopes, irregular, varyiog from
I, 18.0 steep to almost flat.” Hotlom, somewhet irregular. Seif, dark ¢lay loam.

Condition, growth of short grass and dead weads in chanpel, perimeter
rather rough, Constructed, February, 1822, (P16, A and fig. 3, 1.)

! Average maximum depth at bankful stage.



South Forked Deer River-0ld Crooked Channel-Jackson, Tennessee. Approximate
bottom width 30 feet. Picture taken 1916.

Aver- ar - Coefli-
: " Aver- Aver- Mean gy, o
Trate of obser- | - age Dis- age |.\l‘ean‘ hy- Slgpte ,EJ[ ic‘e"lE—Of Desenption of thanuel
vatien MK g rfice  clhiarge . crass | {-E“f" 'draulic: ® ‘Jr & 1rongi- eserption @ chumnne
WLIE gt section . ¥ ' radiys , Surface ; ness
deptly : H i n
: 0 | - ! i T
! Mar, 20, 1018 5.1 46, § ‘ 305,20 2412 Lad: 415 | 0.003773 | 0,152 | Course, very crooked, containing four distinet curves; 705 feev long at low
: Feb. 25,1616 6.5 50.9 545,91 315 LT3 4.99 1 003812 L1562 water. Cross section, large variations in shape; for variation in size, see
- Aar. 29,1618 T 61 540 | 73570 360 241 5861 . 003450 V150 fig 8, M. Side slopes, very irregular. Bottom, very irregular and fulj of
: Mar. 4, 1916 7.8 B39 71311 376.7. L9 5.68 ¢ 002709 . 146 holes.  Soil, sandy clay loam. Condifion, ragny roots, trees, and bushes
| Feb, 3,1918 1Ll 645 | 1,066.6 0 5758 ! 1.83 7.60 | . 001486 . 140 on sides, and many logs, large trees, and other drift on bottom; trees are
,,,,,,,,, oo 11300 . continuslly faliing into channel, due to caving banks. (FL 10, B and
fig. 5, M.}
|

Average maximum depth at bank-full stags.

Cummins Lake Dredged Channel near Gould, Arkansas. Approximate bottom
width 30 feet. Picture taken March 1926.

| Aver . YCoem-
Aver- - o [
Dateof obser-| 8~ oo CUhlR glepe of clentof N
vation I mzllfl* surface | = draulic _\va_Lcr : rough- | Description of chanpel
‘ (?ég‘llll Cwidth radius surface | neﬁss
: \ i i : T . . o )
i Feh, 18 1424 4,20 441 {23l 0.000574 | 0.057 | Course, straight; 710 feet long. Cress section, very littie variation in shape;
FApr. 24,1926 501 48,2 A0z 000472 L 05 for variation in size, see fig. 15, E. Side slopes, fairly regular. Boflom,
CDres, 1L L0 BLT LO3.6L L 000448 B fairly regular. Seil, upper, sandy loam; lower. silty clay. Condition,
< Jan. 22,1926 9.2° 631 PooATE 00028 i .09 growth of willows in channei 8 1o 10 feei high exeept on upper Dal:t of side
P Jan, 21,1926 9.9 643 |oe22| 000304 | .033 0 siopes and narrow strip of channei, willows about one year old. Con-
[ IR X LB |

23 000309 1,052 structed summer 1624 (PL 18, B and fig. 4, F.
| |
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Cummins L.ake Dredged Channel near Gould, Arkansas. Approximate bottom
Picture taken June 1926.

width 30 feet.

| Mean | gy o | o6
Aver- Y Coeffi-
Date of ohser- | 29 Aa;ir Dis- Aa;ir Mean, M? " | Slope of !C“mt of -
vation | BT | qurfuce | chiarge | cross | VEOU! qrapuie| Waler . rough- Description of channel
:inegg] width section | ¥ < raqms | Sarface | ness

l : i

i } ——- ! !
I May 12,1926 - 4,0 41,8 ! 5591 14.5| 0.33 2,41  0.000273 | 0.078 | Course, straight; 710 feet long. Cross section, very little variation in shape;
1 Nov. 11, 1426 7.1 57.8 4 314,11 2626 | L2000 4,34 . .000390 068 for variation in size, see fig. 15, E. Side ¢/opes, fairly regular. Boltom,
PNov. 17,1926 2.4 6L 1§ 410.7 © 338.8 | 121 5.22  .000315 | .070 fairly regular. Svif, upper, sandy loam; lower, silty clay. Condition,
,,,,,,,,,,,,,,, L A3 G e i amineaian saeaaeas|  growih of willows in channel 6 to 10 feet high except on upper part of side

! . slopes and narrow strip of ehannel. willows about one year old. Con-

1 Average maximum depth at bankful stage.

structed suminer 1924

Course, same as above, Condifion, practically the same, except that wil-
lows and other vegetation are in full foliage. (P1. 18, C0.)

South Forked Deer River Dredged Channel near Roberts, Tennessee. Approximate
Picture taken in 1916.

bottom width

40 feet.

AVEr | 4 oor Aver-
Dateofobser- | B88¢ | ape | Dis age
vation gag; surface | charge Cross
! deth it ‘ section
i — e
| Second-
Feet Feef | feel Sg. 1
Feb. 25, 1916 7. 0 ,
Febh. 10,1916 8. :
Mar. 20,1916 9. !
CApr, 41818 | 10,
Mar. 4,1916 ; 10
_______________ | 113.

Coeffl- !

i Mean MHEH 8lope of | cient of |
veloge dranlic | ater rough- Description of channel
iy | Ladius surface niss

0.026 | Courge, straight; 1,412 feet long, Cross gection, very little variation in
025 - shape; for variation in size, see Fig. 8, A. Side siopes, regular and smooth.
{25 :  Bettom, even and fairly smooth. Soil, lower part, hard clay; upper part,
L 024 clay loam. Condition, no vegetarion or obstruetions of any sort in channel.
025 Consiructed, October, 1915, (Pl 6, C and fig. 5, A.)

1 Average maxirnum depih at bankful staze.
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Bover River Dredged Channel near Missouri Valley, lowa. Approximate
aken

width 40 feet.

Picture t

in 1917.

bottom

Aver- . | © o ppr | Coaffi- i
Aver- Aver- | Alean -
. age . o | Dlean 77| Blope of [sent of)
l :12\1;?1‘1 i wid[h\‘ Cseezion Y| rading suxface ) o
June §1917 4 fue -2 -0.0003340 | 0.023 | Course, straight; 868 feet long. Cross section, vonsiderable but gradual
Jung 7, 191; A 3. 34 58 L Q002625 .21 variations in shape; for variation in size, see fig. 9, C. Side slopes, fairly
June A 1911‘ 10, 4. 08 T.80 1 L 0001883 L 020 regular. Beftorn, somewhat uneven and irregular, Seil, upper part,
June 4 1817 1. 4.25 8 54 ¢ . 0001278 016 dark silty leam; lower part, hard vellow day. Condition, practically no
5 %,2 450 8.99 . 0001255 015 \{t]agetat.iun in channel; bottom and sides coated with layer of slippery
2 st

Construeled, 1910, (PL 11, C and Fig. &, C.)

Main Dredged Channel near Vero, Florida. Approximate bottom width 40 feet.
Picture taken in 1917.

| Coeffi-

Date of obser. | Aa‘,g :\“\;;r- Dis. | A,;};r’ Aean jeed ! Sicpe of [eient of o
vation | M0 surface charge © eross Veloo-t | raic sggf;ege ,rzﬁéj" Deseription of chanwel
i VP eert] et
! ddeptl width ‘beLLlUﬂ radius n J
—_ [ i. e : I - -
Aug. 14,1016 0 L 41,1 \ 4.6 | 0.02 Course, straight; 1,000 fest long. Cross section, siight variations in shape;
Nov. 21, 1916 | 2.2 131,21 9L4: l4d for variation in size, see fig. 13, . Side sfopes, fairly uniform and regular
Oct. 51816 2.5 L4 1286 157 for lowest three stages; rough and irregular for highest two. Dutlom,
Ogt. 28,1916 3.3 L5 2857 1.99 fairly even and regular. Soil, sand on bottom, ¢lay on sides. Cendition,
Oct. 29,1916 ; 6.4 .2 | 3973 | 240 some vegetation in lower part of channel; flat sand bars. Constructed,
,,,,,,,,,,,,, 11000 ‘ . December, 1962, (PL 16, &, and fg. 12, D.)
l‘ Fept. 12,1917 : 3.2 : 230.2 . 138,¢ [ 2,12 ‘ 2.32 l 0, 000406 | 024 | Condition of channel, about the same ag for the 1918 measurements. For
Qgt. 16, 1017 4.7 533.2 1 2349 | 227 5.41 7 . 000407 _030 variation in size of clhiannel see fig. 13, E.
Sept. 27, 1617, 5.1 77,2 260.0 | 2.22 3.68 | . 000416 P .033
Sept. 25,1917 | 5.7 725 80710 z32| 418 000571 | 040
ieeeeee——.. L10.0 |

1 Average maximum rdepth at bankful stage.




Ditch No. 19 near Winchester, Arkansas. Approximate bottom width 45 feet.

Picture taken July 1926.

| Date of obser- ;
vation

May
Jan.
Jan.

1 Average muximum depth at bankfal stage,

i May
\
i
|

13,1925
12,1925
23, 14926
25. 1026 |
Nov. & 1625 '

Dis-
charge

Slope of

water
surface

Deseription of channel

4471 ‘
686, 3 |
1,384 |
1,454, 1

Mean Z\fggan
. vej'%o'c- draulic
¥ radins

0.82
119 5,60
1. 46 7.54
1.53 7.85

i 138 852!

-

i

5,39 0. 0000281
0000597
- 0000937
- 0000944
0000062

Course, straight; 1,600, feet long. Cross section, some varialion in shape;

for variation in size, see fig. 15, C. Side sfopes, irregular. fottom, rather
irregular.  Soil, upper, clay and sandy loam; lower, silty clay. Condi-
tion, some silting in channcl; thick growth of willows and cottonwood
trees cover most of left bank and ahaut half of right bank; very little under-
growth, due to pasturing; grass on slones; lower part of channel compara-
tively free from vegetation, excent for some willows on small islands near
u;)pgr)end of course. Consfructed, February, 1918. (PL 18, A and fig.

Bogue Phalia Dredged Channel near Helm, Mississippi. Approximate bottom width
45 feet.

Date of obser-

Picture taken in 1915.

Tation

DHs-
charge

Mean | Dean
veloc-

I dranlic

Slope ot

waler
surface

Description of channel

]
s
=3

14,1915 -
. 13,1915
. 11,1915
. 10,1915

49,1015

97,1915
§ 1915 |
21913 ¢
41915 |

wy | radiiis
!
Ft.per’
sec. Feel
2.4 3.11
212 4,61
2.06 . 579
206 | 6.65
213 7
2401 767
2,200 838
3.4 10.00
3.02 10. 00

49

» Course, straight; 1,003 feet long.  Cross secfion, very little variation in shape;

for variation in size, sce fig. 4, A. Side slopes, left side, quite regular;
right side. fairly regular. Rotfom, smooth and even. Seil, lower part,
sandy clay loam; upper part, clay loam of close texture, Condition,
excellent, very little vegetation of any scrt; lower part of channel more
uniform snod regular than upper part. Consbrucled, May, 1913, (PL
3, 4 and fig 3, A}

! Average maximum depth at hanktal stage.



Main Dredged Channel near Fellsmere, Florida. Approximate bottom width 45

feet.

Picture taken in 1917,

1

Coeffi- *

A ver- _ [
Aver- ! Aver- ! Mean - z )
©oage T . Mean . Slope of : clent of o
| Dateofobser- (o0 @ aee Dis 328 veloe- | o ¥h.  water | rough- Deseription of channel
i vation mom surface | charge CTOSS ity | draulic surface ness !
i depth | wigth sect.on | radius L
- : : | i
IFt. pert
" Feet Sg. ft. | sec. | Feet _ . . o
COct. 12,1616 : 140 44,21 L01 1.0 | 0.000328 | 0.025 | Course, straight; 2,000 feet long. Crogs section, slight variations in shape;
I Trec. 51816 1 1.7 3.1, L02F 1.32| .000260 026 for variation in size, see fig. 13, A. Side slopes, lower, fairly regular; upper,
| Bept. 22,1916 | A6 MB.0 0 LT 3,83 000222 .032 rather irregular. KLotfom, reguiar and even. Soil, coarse sand on bottom,
Y | a7 3022 LVTE 3830 000188 L0280 | clay om sides. Cumdition, some vegetation, principally dog fenpel, for
-] 85 aleg LT \ 5.97 0 .000205, .030 | higher stages; practically no vegetation for lower stages. Censtructed,
S U [P i November, 1911, (P1.15, A))
N | I :
: , : - - — - _
| Feb. i0, 1817 1.8 481 | 0.92 105 [ 0. 000258 |, 025 i Condition of channel practically the same os during the 1916 measurements.
‘ .éu]ty ié igi; 23! 8.1 L 14 166 | 0002335 027 For variation in size of channel see fig. 13, B. See fig. 12, B, for cross sec-
L. s 3.2, 127.7 1. 46 2.33 | . 000236 L 027 tion.
‘ Sept. 29,1917 , Al 2414 | L 67 3.15 | . 000200 027 i
- do....___. . 1" fgi 441.9 | 1.69 4.85 | . 00085 L 036
il 115

! Average maximum depth &% bankful slage.

Dredged Ditch No. 43 of Cypress Creek Drainage District near Arkansas City,

Arkansas. Approximate bottom width 55 feet,

A

Picture taken July 1926.

Deseription of channel

| ; !
; Aver- | Coefli-
. Aver- | Aver- Mean :
| Date of obser., 858 age | Dis- , age ng'gg by- S‘l??,i%f f ilﬁltg_r
! vation Maxi= o rface | charge | cross [ draulic fa B
' WULL gt ‘ | seetion | Y | radiys | Surface ness
: depth ‘ | 2 !
i |
| Second- t Ft. per
Feet Feet feet Sq. ft. | sec. Feet
t May 3 1925 4.1 65. 2 150.7 | 206.5 ] (.73 2.92 0. 0000630 | 0.032 + Course, straight; 1,710 feet long.
: Feb. 19,1928 4.7 70. 4 250, 1 230. 6 1.00 3,42+, 0000807 . 030
b May 11,1920 6.0 7.4 L2 3362 110 4,34 |, DOOOTOR 031
Mar. 7, 1828 .9 850 1,17s5.2 | 660.0 (| 1.7 7.18 1 . 6000824 030
} Jam. 26, 199 1] 831 KOG | 6762 1.34 2T L 0000555 . 034 Coistricted, Septeber, 1924,
PJan. 23,1926 0.3 . 880 1,401 2 | 6934 i 2.02 7.47 | . 0001000 .30
| Mar. 7, 1926 10. 8 87,1 L8 7| 743.0) 2,22 7087 | . 0000958 .08
¢ Mar., §, 1928 1.2 Yo 1,374.0: 766.3 1.79 8,06 | . 0000707 031
. Dee. 16,1525 12,6 o4 | 1,788. 4 896,49 1.99 8.99 |, 0000737 . 030
[ Nov. & 1425 18.2 98.6 | 3,460.8 11,2559 | 2.75| 11.27 | .0000u8s 029
i Nov, 13,1025 16,8 00.7 ] 30631 1,813 ) 2331 1L61 ] . 0000840 028
Nov. 9,182 17,2 100.8 3,386.5 .1,348.0 ‘ 2. 51 10,77 |, 0000792 I . 030
t Nov. 10, 1925 17. 2 100.8 | 3,400.5 il, 346, 7 } 2.53 1176 | . 0000830 « . 030
Je e T80 | e Y PSR R R
H 1

Cross gection, not Touch variation in shape;
for variation in size, see fig. 18, A. Siue slopes, somewhat irregular.
Bottomn, rather itregular and uneven. Soil, heavy silty c¢lay., Condi-
tion, practically na vegetation or obstructions in ¢hannel; newly dredged.
(Pl 17, A and fig. 14, A.)

1 Average maximum depth at bankful stage,



Bogue Phalia Natural Channel near Heads, Mississgippi. Approximate bottom width
80 feet. Picture taken March 1926.

’ |
Aver- i Coeffi-
Aver- Aver- ! Mean <

| age o Mean i Slope of | cient of
Da‘cs;;fig]?ser- maxzi- Suaﬁgm ck?;ge é?gﬁs veloe- drgﬂiic water | rough- Description of channel

I ﬁg?ﬂ width section| ¥ | radins | Surface n;’fs
Mar. 15, 1926 . 8.8 } 121 M4 758 | 125 ‘ 5.00 0.000072 . 0.036 ‘ Course, nearly stralght, slight curve at lower end; 1,554 feet long. Cross
Nov. 17,1925 10.4 1 132 1,080 | 1.12 7100 L 000ss L section, very little variation in shape; for varistion in size, see ﬁg_ 4, B.
Mar. 7, 1926 1L.8 1 142 2,867 | 1,157 | 2.48 7.2 000214 037 | Side slopes, very irregular. Fotfom, irregular and uneven. RSoil, clay
Mar. 9,1926 12. 5 47 2,383 | 1,260 | 1.89 £.32 . . 000106 . 036 loam, sandy bottom. Coendition, weeds and small trees slong banks;
Jan., 22,1926 12.8 150 2,875 | 1,310 219 8. 51 | 000139 . 036 patural channel; was cleaned of all growth and obstructions in 1915.
Mar. B,1926 | 13.5 154 3,084 | 1,405 ° 218 8.84 | .000132 « .036 (PL 3, B and fig. 3, B.)
Feb. 29,1924 | 14,3 160 3,192 1,527 ¢+ 2.09 9.25 |, 000109 036 ¢
Dec. 17,1925 ‘ 14.5 162 3,000 | 1,550 { 1.64 9.32 .000112 40
Feb. 28,1924 | 15.6 168 4,033 1,751 i 2,30 | 16.06 - . 000138 038

i

............... | i ]

! Awrége maximum depth at bar;k!ul stage.
Natural Channel of Embarrass River near Charleston, Ilinois. Approximate
bottom width 100 feet. Picture taken in 1926.

i : Aver- ‘ Coeffi- :
i H Aver- Aver- | Alean H
. .. age ; | Mean | Slope of | cient of L.
i Date of obser i maxi- age Dis- 1 age ! velng- g water | rough- Trescription of channel
i vation | mum Sutface charge | cross ity draulic surisce | mmess
i depth width section radius Py
i i
| | Seeond- Ft. per
| Feet | Feet ' feet Sg. f | sec. Feet
Apr, 13,1926 I 87! 139.3 1,974.9 ° 94583 . 2.08 6.62 | 0.000136 | 0.030 | Course, straight; 1,000 feet long, Cross seciion, very little variation In
Feb, 27,1928 - 9.5  146.4 | 2,500.7 1,119.2 2,23 7.32 | 000128 .03 shape; for varigtion in size, see fig. 20, A, Side v{opes, somewhat irregular.
Apr. 10,1926 13.5  180.0 | 4,265.4 {1,700.1 ° 2,31 9.04 | 000128 .03 Boltom, fairly even and regular. Seil, lower part, light gray silty clay;
Sept. 14,1926 1 137 18211 43189 (L, 740.7  2.48 8.15 | 000128 032 upper part, light tan silt loam. Condition, battom comparatively clean
Bept, 12,1926 1 16.2 2141 | 5,868.6 |2,275.5 1 2.3%8 9.95 | (000140 Q034 and smooth, upper part of side slopes covered with large trees; natural
Sept, 9, 1926 | 178 237.4 1 6,237.4 (2,605.8 | 2.39 | 10.45 | | DOGORY Q30 channel. (Pl 24, A and fig, 19, A}
Qet, 51926 - 119.3 | 243.2 ‘ 8,857.0 33,0116 | 2,94 | 11.72 | 000175 038

! Average mazimum depth at bankful stage.

An estimate of "n" for this channel with no growth on the banks would be 0.025.

24 i U.5. Government Printing Office: 1976—659-624, 165 Region Ma. &
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HYDRAULICS

This supplement expands and asugments subsection 4.k of the
Hydraulics Section of the-'Engineering Handbook.

The obJjective of Supplement B is to present a systematic pro-
cedure for the estimation of n values for use in hydraulic computa-
tions assoclated with natural streams, floodways and drainage channels.

This method of estimating rcughness coefficients was developed by
Woody L. Cowan. Mrs. Vivian Edwards typed the manuscript.

August 1, 1956
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This supplement describes a method for estimating the roughness
coefficient n for use in hydraulic computations associated with natural
streams, floodways and similar streams. The procedure proposed applies
to the estimation of n in Manning's formula. This formuls is now widely
used, it is simpler to apply than other widely recognized formulas and
has been shown to be reliable.

Manning's formula i1s empirical. The roughness coefficlent n is
used to quantitatively express the degree of retardation of flow. The
value of n indicates not only the roughness of the sides and bottom of
the channel, but also all other types of irregularities of the channel
and profile. In short, n is used to indicate the net effect of all
factors causing retardation of flew in a reach of channel under considera-
tion.

There seems to have developed a tendency to regard the selection of
n for natural chamnels as either an arbitrary or an imtultive process.
This probably results from the rather cursory treatment of the roughness
coefficlent in most of the more widely used hydraulic textbooks and hand-
books. The fact is that the estimation of n requires the exercise of
critical judgment 1n the evaluation of the primary factors affecting n.
These factors are: Iirregularity of the surfaces of the channel sides
and bottom; variations in shape and size of cross sectlions; chstructions;
vegetation; meandering of the channel.

The need for realistic estimates of n Justifies the adoption of a
systematic procedure for making the estimates.

Procedure for estimating n. The general procedure for estimating
n involves; first, the selectlon of a basic value of n for a straight,
uniform, smooth channel in the natural materials involved; then, through
critical consideration of the factors listed above, the selection of &
modifylng value associated with each factor. The modifying values are
added to the basic value to obtaln n for the chamnel under consideration.

In the selection of the modifying values associlated with the 5
primary factors 1t le important that each factor be examined and consider-
ed indepéndently. In considering eack factor, it should be kept in mind
that n represents a quantitative expression of retardation of flow.
Turbulence of flow can, in a sense, be visuallzed as a measure or indicator
of retardance. Therefore, in each case, more critical judgment may be ex-
ercised if it 1s recognized that as conditions assoclated with any factor
change 80 as to induce greater turbulence, there should be an increase in
the modifying value. A discussion and tabulated gulde to the selection
of modifying values for each factor is given under the following procedur-
al steps.
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1lst step. Selection of basic n value. This step requires the selec-
tion of a basic n value for a straight, uniform, smooth channel in the
natural materials involved. The selection involves consideration of what
may be regarded as a hypothetical channel. The conditions of straight
alignment, uniform cross section, and smooth side and bottom surfaces with-
out vegetation should be kept in mind. Thus the basgsic n will be visuaslized
as varylng only with the materials forming the sides and bottom of the
channel. The minimum values of n shown by reported test results for the
best channels in earth are in the range from 0.016 to 0.018. Practiecal
limitations asscciated with maintalning smooth and uniform channels in
earth for any appreciable period indicate that 0.02 is a realistic basic n.
The ‘basic n, as it is intended for use in this procedure, for natural or
excavated channels, wmay be selected from the table below. Where the vottom
and sides of a channel are of different materials this fact may be recog-
nized in selecting the basic n.

Character of channel Basgic n
Channels in earth .02
Channels cut into rock 0.025
Channels in fine gravel 0.024
Channels in coarse gravel C.028

2nd step. BSelection of modifying value for surface irregularity. The
selection 1s to be based on the degree of roughness or irregularity of the
surfaces of channel sides and bottom. Conslder the actual surface irregulari-
ty; first, in relation to the degree of surface smoothness obtainable with
the natural materials involved, and second, in relation to the depths of flow
under. consideration. Actual surface irregularity comparable to the best sur-
face to be expected of the natural materials involved calls for a modifying
value of zero. Higher degrees of irregularity. induce turbulence and call for
increased modifying values. The table below may be used as & guide to the
selection.

Degree of irregularity Surfaces comparable to Modifying value
Smooth The best obtainable for the
naterials involved. 0.000
Minor Good dredged chamnels; slightly

eroded or scoured side slopes
of canals or drainage channels. 0.005

Moderate Fair to poor dredged channels;
noderately sloughed or eroded side
slopes of canals or dralnage
channels. 0.010

Severe Badly sloughed btanks of natursl
channels; badly eroded or sloughed
sides of canals or dralnage channels;
unshaped, jagged and irregular sur-
faces of channels excavated in
rock. 0.020
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rd step. Selection of modifying value for variations in shape
and size of cross sections. In considering changes in size of cross
sections judge the approximate magnitude of increase and decrease in
successive cross sections as compared to the average. Changes of con-
siderable magnitude, if they are gradual and uniform, do not cause
significant turbulence. The greater turbulence is associated with
alternating large and small sections where the changes are abrupt. The
degree of effect of size changes may be best visualized by considering
it as depending primarily on the frequency with which large and small
sections alternate and secondarily on the magnitude of the changes.

In the case of shape variations, consider the degree to which the
changes cause the greatest depth of flow to move from side to side of
the channel. §Shape changes causing the greatest turbulence are those
for which shifts of the main flow from side to side occur in distances
short enough to produce eddles and upstream currents in the shallower
portions of those sections where the maximum depth of flow is near
elther side. BSelection of modifying values may be based on the follow-
ing guide:

Character of variatlons In size and
shape of cross sections Modifying value

Changes 1in size or shape occurring
gradually 0.000

Large and small sections alternating
occaslionally or shape changes causing
cccadional shifting of malin flow from
side to side 0.005

Large and small sections alternating

frequently or shape changes causing

frequent shifting of main flow from

slde to side 0.010 to
0.015

Lth step. Selection of modifylng value for obstructions. The
selection is to be based on the presence and characteristics of ob-
structions such as debris deposits, stumps, exposed roots, boulders,
fallen and lodged logs. Care should be taken that conditions consider-
ed in other steps are not re-evaluated or double-counted bty this step.

In Judging the relative effect of obstructions, consider: +the
degree to which the cbstructions occupy or reduce the average cross
sectional area at various stages; the character of obstructions,
(sharp-edged or angular objects induce greater turbulence than curved,
smooth-surfaced objects); the position and spacing of obstructions
transversely and longitudinally in the reach under consideration.

The following table may be used as a gulde to the selectlon.
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Relative effect of obstructions Modifying value

Negligible 0.000

Minor 0.010 to 0.015
Appreciable 0.020 to 0.030
Severe 0.040 to 0.060

5th step. BSelection of modifying value for vegetation. The re-
tarding effect of vegetation is probably due primarily to the turbulence
induced as the water flows around and between the limbs, stems and foliage,
and secondarily to reduction in ercss section. Asg depth and velocity in-
crease; the force of the flowing water tends to bend the vegetation.
Therefore, the ability of vegetation to cause turbulence is partly relat-
ed to 1lts resistance to bending force. Furthermore, the amcunt and
character of foliage; that is, the growing season corndition versus dormant
geason condition is important. In judging the retarding effect of vegeta-
tion, critical consideration should be given to the following: the height
in relation to depth of flow; the capacity to resist bending; the degree
to which the cross section is occupied or blocked out; the transverse and
longitudinal distribution of vegetation of different types, densities and
helghts in the reach under consideration. The following table may be used
as a gulde to the selection:

Vegetation and flow conditicns Degree of Range in modify-
comparable to: ) effeet on n ing value

Dense growths of flexible turf grasses

or weeds, of which Bermuda and blue grasses

are examples, where the gverage depth of

flow 1s 2 to 3 times the height of vegetation. ILow 0.005 to 0.010

Supple seedling tree switches such as willow,
cottonwcod or salt cedar where the average
depth of flow is 3 to 4 times the height of
the vegetation.

Turf grasses where the average depth of
flow 1s 1 to 2 times the height of vegetation.

Stemmy grasses, weeds or tree seedlings with
moderate cover where the average depth of
flow is 2 to % times the height of vegetation. Medium 0.010 to 0.02%

Brushy growths, moderately dense, similar to
willows 1 tec 2 years old, dormant season,
along side slopes of channel with no signif-
icant vegetation along the chamnnel bottom,
where the hydraulic radius is greater than

2 feet.
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Turf grasses where the average
depth of flow is about equal toO
the height of vegetation.

Dormant season, willow or cotton-

wood trees 8 to 10 years old, inter-

grown with some weeds and brush, none

of the vegetation in foliage, where

the hydraulic radius is greater

than 2 feet. High 0.025 to 0.050

Growing season, bushy wlllows about

1 year old intergrown with some weeds
in full foliage along side siopes, no
significant vegetation along channel
bottom, where hydraulic radius is
greater than 2 feet.

Turf grasses where the average depth
of flow is less than one half the
height of vegetation.

Growing season, bushy willows about

1l year old, intergrown with weeds in

full foliage alcng side slopes; dense

growth of cattails along channel

bottom; any value of hydraulic radius

up to 10 or 15 feet. Very high 0.0%0 to
0.100

Growing season; trees intergrown

with weeds and brush, all in full

follage; any value of hydraulic

radius up to 10 or 1% feet.

A further basis for judgment in the selection of the modifying
value Tor vegetation may be found in Table 1 which contains deserip-
tions and data for actual cases where n has been determined. In each
of the cages listed in Table 1 the datas were such that the increase
in n due to vegetation could be determined within reasonably close
limits.

6th step. Determination of the modifying value for meandering
of channel. The modifying value for meandering may be estimated as
follows: Add the basic n for Step 1 and the modifying values of
Steps 2 through 5 to obtain the subitotal of ng.
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Let {é - the straight length of the reach under consideration.

1

m
Compute modifying value for meandering in accordance with the following table

the meander length of the channel in the reach.

Ratio {m/{s Degree of Modifying
meandering value
1.0 to 1.2 Minor 0.000
1.2 4o 1.5 Appreciable 0.15 ng
1.5 and Severe 0.30 ng
greater

Where lengths for computing the approximate value of {m/{s are not readily
obtainable the degree of meandering can usually be judged ressonsbly well.

7th step. Computation of n for the reach. The value of n for the reach
is obtained by adding the values deterwined in Steps 1 through 6. An illus-
tration of the estimatlon of n is given in Example 1.

Dealing with cases where both channel and flood plain flow occurs.

Work with natural streams and floodways often requires consideration of
a wide range of discharges. At the higher stages both channel and overbank
or flood plain flow are involved. Usually the conditions are such that the
chamnel and flood plain will have different degress of retardance and, there-
fore, different n values. In such cases the hydraulic computations will be
ipproved by dividing the cross sections into parts or subdivisions having
different n values.

The reason for and effect of subdivliding cross sections 1s to permit
the composite n for the reach to vary with stage above the bankfull stage.
This effect is illustrated by Example 2. The usual practice ig to divide
the cross section into two parts; one subdivision being the channel portion
and the other the flood plain. More than two subdivisions may be made if
conditions indicate wlde variations of n. However, in view of the practical
aspects of the problem, more than three subdivisions would not normally be
Justified.

In estimating n for the channel subdivision, all of the factors dis-
cussed above and all of the procedural steps would be comsidered. Although
conditions wight indicate some variation of n with stage in the channel, it
is recommended that an average value of n be selected for use in the hy-
draulic computations for all stages.

In the case of flood plain subdivisions, the estimate of n would con-
sider all factors except meandering. That is, the estimate would employ
all of the procedural steps except Step 6. Flood plain n values will
normally be somewhat greater than the channel values. Agricultural flood
Plain conditions are not likely to indicate an n less than 0.05 to 0.06.
Many cases will Justify values in the Q.07 to 0.09 range and cases calling
for values as high as 0.15 to 0.20 may be encountered. These higher values
apply primarily because of the relatively shallow depths of flow. The two
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factors requiring most careful consideratlon are obstructions and vege-
tation. Many agricultural flood plains have fairly dense networks of
fences to be evaluated as obstructions in Step 4. Vegetation probably
would be judged on the basis of growing season conditions.

Field and office work.

It is suggested that field parties record adequate notes on field
conditions pertinent to the five factors affecting n at the "time cross
sectlon surveys are being made. The actual estimates of n may then be
made in the office. This will require training of both field and
office personnel. The conditions to be covered by field notes and
considered in the estimate of n apply to & reach of channel and fleood
plain. It 1s not adequate to consider only those conditions in the
imrediate vicinity of a cross section. Note the sketch on Figure B.l.
With cross sections located as shown, field notes should describe the
channel and flood plain conditions through the reach indicated as a
basis for estimating the n values (assuming subdivided sections) to
be incorporated in the hydraulic computations at Section 2.

Figure B.2 shows a sample set of notes that illustrate the type
of field information to be recorded as a basls for estimating n.
Field men should be trained to recognize and record in brief state-
ments those conditions that are necessary for realistic evalustion
of the five factors discussed under procedural Steps 1 to 6.

Example 1. Estimaticn of n for s reachk.

This example is based on a case where n has been determined sc
that comparison between the estimated and actual n can be shown.

Channel: Camp Creek dredged channel near Seymour, Iliinois;
see USDA Technical Bulletin No. 129, Plate 29-C for photo-
graph and Table 9, page 8§, for data.

Description: Course straight; 661 feet long. Cross
section, very little variation in shape; variation in
size moderate, but changes not abrupt. Side slopes
fairly regular, bottom uneven and irregular. Soil,
lower part yellowlsh gray clay; upper part, light
gray silty clay loam. Condition, side slopes cover-
ed with heavy growth of poplar trees 2 to 7 inches in
diameter, large willows and climbing vines; thick
growth of water weed on bottom; summer condltion with
vegetation in full foliage.

Average cross section approximates a trapezoid with
side slopes about 1.5 to 1 and bottom width about 10
feet. At bankfull stage, average depth and surface
width are about 8.5 and 40 feet respectively.
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Step Remarks Modifying values
1 501l materials indicate miniptim basic n. c.o2
2 Description indicates moderate irregularity. 0.01
3. Changes in size and shape judged insignificant. 0.00
k. No obstructions indicated. 0.00
5. Description indicates very high effect of c.08

vegetation.

E. Reach described as straight. 0.00
Totel estimated n 0.11

USDA Technical Bulletin No. 129, Table .9, page 96, gives the following
determined values for n for this channel: for average depth of 4.6
feet n = 0.095; for average depth of 7.3 feet n = 0.10k4.

Example 2. Effect of subdividing crcss sections.

The sole purpose of this example is to illustrate the effect of
subdividing sections on the vzlue of n for the complete section. It is
not an illustration of hydraulic computations for determining water sur-
face profiles or stage-discharge relationships.

This illustration is based on the following:

1. An actual stream cross section for which curves
showing depth versus area and depth versus hydraulic
radius for the channel and flood plain subdivisions
and for the complete section are plotted on Figure B.3.
Values of n are: for the channel subdivision 0.0L; for
the fleod plain subdivision 0.08.

2. The conditions cof uniform, steady flow are assumed.

Manning's formula is handled in accordance with Leach's
method. Gee Handbock of Hydraulics, McGraw-Hill Book
Company, 3rd edition, page 534; Lth edition, page &-65.

Notation:
Q = discharge - cfs
a = cross section area - ft.2
r = hydraulie radius, ft.
p = wetted perimeter, ft.
5o= channel slope, ft. per ft.

n = roughness coefficient
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Q = l'i86 ar2/2s 12 (B.1)

n

Let Kd

Q=Ky 8, V2 (B.2)

Assume the conditions are such that it is deslrable to recognize
more than one subdivision, each having a different n. Let subscripts
1, 2, and 3 refer to the section subdivislons and subscript t to the
total sectiocn.

From equation B.Z2

@ ~ffay Ry Ko = < - -+ Kag) 55 V7 =g 8 V2 (83)
Also:
A 1.486 2/3
=YKy = ag Ty ; therefore

1/= ny

%o z/a
1.486

oy = E;; -t (B.4)

Teble B.2 shows the computations for Example 2 and Figure B.3
shows a plot of roughness coefficlent for the complete section verdus
depth.

In natural streams n normally shows a minor decrease as stage in-
creases up to, or somewhat above, the bankfull stage, then appreciably
increases as overbank stage increases. When n 1s significantly 4if-
ferent for different parts of the cross section, subdivision of the
cross section, as a basls for making the computations, automatically
causes nt to vary with stage above the bankfull stage. This is true
although ny is not computed in methods for determining water surface
profiles. Note on Figure B.3 that nt, which has been computed in
Example 2 for illustrative purposes, shows considerable increase with
stage above the 10-foot depth and that this increase is automatically
recognized by subdivision of the cross section.

The plot of hydraulic radius on Flgure B.3 illustrates a typlcal
characteristic of natural streams. Note that the hydraulic radius for
the complete section increases up to bankfull depth, then decreases
through a limited range of depth, and again increases as depth of over-
bank flow increases.

This example also illustrates that recognition of high retardance
for flood plain subdivisions by the use of relatively high n values does
not cause n for the complete section, ni, to be unreasonably high. In
this case, the channel and flood plain are assigned n values of 0.0k
and 0.08. The value of n, ranges up to 0.072 as shown by Table B.2 and
Figure B.3.



Teble B.1 EBxamples of effect of vegeiation on n. (Sheet 1 of 3)

0T 4

Example
No.

Names and Descriptions of Channels. Names, Plates and Tables Range in Range in
Refer to USDA Technical Bulletin No. 129, November 1929 mean hydraulic
velocity radius

Average
value
n

Modifying
value

Fountain Head dredged channel near Champalgn, Illinois;

Plate 31-B and C, Table 9. Average cross section of

channel resembles a parabola. At bankfull stage depth 2.09 to 1.73 to
about 8 ft., top width about 30 feet. 2.59 2.42

&. Dormant season. Dry weeds on side slopes, no vegeta-
tion on bottom. Retarding effect of vegetatlon negligible.

b. Growing season, otherwise vegetation same as above.
Heavy growth of weeds and grass in full folisge on side slopes.

Cummins Lake dredged channel near Gould, Arkansas; Plate 18-B
and C, Table 7. Average cross section of channel resembles a
parabola. At bankfull stage depth about 13 ft., top width
about 75 feet.

a. Side slopes moderately irregular from erosion and slough-
ing; estimated n for channel without vegetation 0.03%5.

b. Dormant season. Willows about one yesr old and 6 to 10
feet high continuous along side slopes except for about
the upper third of sides. No growth in a strip about 20
feet wide along bottom. No foliage.

c. Growing season, otherwise vegetation same as above. Willows
and some weeds in full foliuge. No vegetation along bottom.

0.0%31

0.037

0.056

0.072

0.006

0.021

0.037



Table B.l Examples of effect of vegetatlion on n. (Sheet 2 of 3)

Example Names and Descriptions of Channels. Names, Plates and Tables Range Iin Range in Average Modifying

No. Refer to USDA Technleal Bulletin No. 129, November 1929 mean hydraulic value value
velocity radius n

3. Latersel Ditch No. 19 near Bement, Illinois; Plate 30-A, B

and C, Table 9. Average cross section is practlcally a

trapezoid with wide slopes about 1.1 and bottom width and

depth each about 10 feet. 0.28 to 1.16 to
1.71 5.61

a. Dormant season. Dead weeds practically flat on side
slopes; no dead growth in bottom. 0.033

k. Dormant séascn. Bushy wlillows about 1 year old and
dead weeds on side glopes., No vegetetlion along

bottom of chennel. No foliage. 0.055 0.022
¢. Qrowing season. Vegetation same as b, above, except

willows and weeds in full foliage. No vegetation on 0.072 0.03G

bottom.

d. Growlng season. Bushy wlllows and weeds in full foliage
along side slopes. Dense growth of cattails along bottom. 0.119 0.086

Ditch No. 18 of Cypress Creek drainage district near Arkansas

City, Arkansas; Plate 17-B and C, Table T. Average cross

section is approximately triangular; at bankfull stage depth

sbout 13 ft., top width about 70 feet. 0.47 to 1.91 to
1.08 6.23

a. Dredged channel about & years old. BSide slopes moderate-
ly irregular. Estimated n for the channel without
vegetation 0.035.

b. Dormant season. Practically the entire reach covered
with trees, mostly willows and cottenwoods. Some dry
weeds and brush. No follage. 0.061 0.026

Ttrd



Table B.1 Examples of effect of vegetation on n. (Sheet 3 of 3 )

ol d

Example Names and Descriptions of Channels. Names, Plates and Tables Range in Range in Average Modifying
No. Refer to USDA Technical Bulletin No. 129, Novemher 1929, mean nydraulic value value
veloeity  radius n
¢. Growing season. Vegetation described under b; in full
foliage. 0.103 0.068
5. Lake Fork special dredged channel near Bement, Illinoils;
Plate 25-A, B, and C, Table 9. Average cross section is
approximately parabolic; at bankfull stage depth about'1l3 0.79 to 3.55 to
ft., top width about 65 to 70 feet. 1.65 7.33
a. Dormant season. Channel cleared; practically no
vegetation of any type in channel. 0.031
b. Dormant season. Densely growing, bushy willows con-
tinuous along side slopes; some poplar saplings
scattered among willows. No growth in a strip 20
to 30 feet wide along bottom. No feollage. 0.071 0.0L40
¢. Growlng season. Vegetation described under b; in
full foliage. 0.092 0.061
6. Diteh No. 1 of Little River drainage district near Chafee,
Misgouri; Plate 21-B and C, Table 8. Average cross section
trapezoidal, side slopes sbout 1.1, bottom width about 10 ft., 0.68 to 2.00 to
depth about 8 feet. 1.51 4.26
a. Channel newly cleared, practically no vegetation 0.03%1
b. Dorwment season. Dense, bushy willows continuous slong
side slopes; no foliage. No vegetatioen slong bottom
of channel. 0.071 0.0k0



Table B.2 Computetions for Example 2.

Depth a r r zfs L a_ r_ T 2/ Ko, K, a, r, r, 2/a K n,
0.0 0 0.00 ©.000 0 0 0.00  0.000 0 0 0 0.00 0.000 0 0.000
b7 %0 3.33  2.230 7450 ¢ 0.00  0.000 0 T0o 90 3.3% 2.230 298  0.0ko
7.8 180 5.29  3.036 20250 0 0.00 0.000 0 20250 180 5.29 3.0%6 810 0.040
9.7 240 7.06  3.680 31900 750 1.06  1.040 14500 LEKOO 990 1.31 1.197 1760 0.038
11.7 300 8.82  L4.269 47500 2238 2.88 2.02k 8OO0 131500 2538 2,14 2,04 8090  Q.062
15.7 360 10.59  L.822 64400 3853 L.58 2.758 197000 261400 4213 4.82 2.85% 17850 0.069
16.7 450 13.22 5.591 93400 6488 7.08  3.687 5444000 537400 6538 7.30 3.763 38750 0.072
dl=%—:-§g—g~ a, rq 2/3 . 2715 a; r; 2/a K=1.J+8té a, Ty 2/s
N
Ko = %%% 8, Ty 2/3 _ 18,58 8y T 2/ t K3

¢T°g
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Figure B.2 Sample notes on roughness conditions.

-~

~N

/. Channel: bottorm width 20 fo

20 Ff., s/de s/opes /o [ fo
3 fo/; depth range & fol2ft.
a. Botforr: small pot hioles and bars; o
average grade fairly vniform.
Sorme small fogs and rocts affect
low flows. '®)
b. Banks.: some sloughing and erosiorn,
fairly rough.
¢. Section. size fatrfy eniform, cor-
siderable shope changes'buf gradval
over 200 fo 400 .
d. Vegetalion: very /ittle bottor;
Jides mostly grass and weeds with

O

occasronal patches dense brush 0|0

3 t0 5 #t High.

2. Left tlood plain: fess than /0%

cultivated in stmafll frelds; few fences;
50 fo 80 7, brushy with small Irees;

remainder scatlered cpen creas
“ o} [@)

with bunch grasses and weeds.

N

Notes on Rouvghness
Conditions.
Sectiorn 2,

By: J. Doe

Creek

3. Right flood plain: at least 90 %
cultivated, mostly row crops and

sorme small grain;

small fields;

& or 10 transverse fences with
brushy or weedy fence rows.
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Figure B.3





